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Prefaee 

Grant's Disseetor was originally designed as an instroetion manual for disseetion by 
the regional approaeh. The 14th edition continues this tradition. It has been 
rewritten to make the disseetion instructions more eoneise and more appropriate to 
today's gross anatomy curriculum. The student is encouraged to rely upon Grant's 
Disseetor for disseetion instructions and to use a textbook such as eiinieally 
Oriented Anatomy and a quality atlas such as Grant's Atlas to provide anatomieal 
details. 

ehanges to Disseetíon Order 

In addition to refining the disseetor's eontent and adding new figures to eaeh 
ehapter, the order of disseetion has been modified in the 14th edition: 

• Disseetion of the peetoral region has been moved from the thorax ehapter 
to the upper limb ehapter. 

• Disseetion of the testis has been moved from the abdomen ehapter to the 
pelvis and perineum ehapter. 

. The head and neek ehapter has been reorganized so that neek disseetions 
will be eompleted before proeeeding to the head disseetions. 

These ehanges were made in response to user requests. They will make the 
disseetor more usable in traditional disseetion courses as well as in disseetion 
coursesthat aeeompany a systems-oriented curriculum. 



Other Key Features 

Eaeh ehapter in the 14th edition is eonsistently organized. Eaeh ehapter begins with 
a brief study of surface anatomy. Then, osteology is presented in a eoneise way to 
provide the student with important foundation structures that will aid in 
loealization of soft tissue structures. Eaeh disseetion unit begins with a seetion 
ealled á€oeDissection Overview.á€» This seetion is a thumbnail sketeh of what is to 
be aeeomplished during the disseetion session. In the seetion entitled 
á€oeDissection lnstructionsá€*, the student is led though the disseetion in a logieal 
sequence by use of a series of numbered steps. The numbering sequence allows the 
student to return quickly to the appropriate plaee on the page to get the next 
disseetion instruction. Eaeh disseetion concludes with a seetion ealled 
á€oeDissection Review.á€* The disseetion review is a numbered list of tasks that 
illustrate the important features of the disseetion and encourage the synthesis of 
information. 

Over 40 new illustrations appear in the 14th edition of Grant's Disseetor. Many of 
these new illustrations are replaeements for existing illustrations and are intended 
to elarify the intent of the original drawing. The illustrations included in the 14th 
edition are not intended to take the plaee of atlas figures, and the disseetion 
instructions eontain referenees to appropriate illustrations in the four leading 
anatomieal atlases: 

• Grant's Atlas of Anatomy, 12th edition, by Anne Agur and Arthur Dalley 

• Lippineott VVilliams & VVilkins Atlas of Anatomy, Ist ed., by Patriek VV. Tank 
and Thomas R. Gest. 

• Atlas of Human Anatomy, 4th edition, by Frank H. Netter and a team of 
consulting editors (J ennifer Brueckner, Stephen Garmiehael, Thomas Gest, 
Noelle Granger, john Hansen, and Anil VValji) 

. Anatomy: A Regional Atlas of the Human Body, 5th edition, by Garmine 
eiemente 

• Golor Atlas of Anatomy: A Photographie Study of the Human Body, 6th 
edition, byjohannes Rohen, Ghirhiro Yokoehi, and Lutjen-Drecoll 


The ehanges deseribed above are intended to inerease the adaptability of Grant's 
Disseetor to a variety of disseetion needs. Sinee the ehapters are vvritten to stand 
alone, the disseetion sequence ean be modified or regional units may be eliminated 
vvith a minimum amount of effort. This flexibility is intended to make Grant's 
Disseetor the obvious ehoiee to support eomprehensive disseetion in a ehanging 
curricular environment. 
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GHAPTER 4 

Modified from Tank P, Gest T. Lippineott VVilliams & VVilkins Atlas of Anatomy. 
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&VVilkins, 1991. Figures 5.12, 5.22, 5.23, 5.28, 5.36, 5.37. 

Modified from Glemente CD. Anatomy Disseetor. Baltimore: Lippineott VVilliams & 
VVilkins, 2002. Figures 5.03, 5.20, 5.33. 

Modified from Moore K, Agur A. Essential eiinieal Anatomy, 2E. Baltimore: 
Lippineott VVilliams & VVilkins, 2002. Figures5.11, 5.17. 

Modified from Moore K, Dalley AF. eiinieally Oriented Anatomy, 4E. Baltimore: 
Lippineott VVilliams & VVilkins, 1999. Figures 5.13, 5.27, 5.29, 5.30. 


GHAPTER 6 

Modified from Woodburne RT, Burkel WE. Essentialsof Human Anatomy, 9e. New 
York: Oxford LJniversity Press, 1994. Figures 6.07, 6.08. 
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Introdoetion 


à€oeThe essenee of good disseetion isto display eaeh 
structure fully, elearly, and eleanly. This takes time but it is 
time well spent. No mental picture ean ever be obtained if 
blood vessels and nerves are seen only through a maze of fat 
and areolar tissue, if muscles are never eleaned to their 
bony attaehments, and if ligaments are left undefined as to 
their margins, direetion of their fibers and attaehments. 
eieaning a structure, therefore, means much more than the 
mere reeognition of its existence.à€* 

à€''J .C.B. Grant, Excerpt from the 5th edition of Grant's 
Disseetor, 1959 

As you undertake the study of human anatomy, it is important to heed the words of 
Dr. Grant. eiean disseetion yields great reward but eomes at the expense of time 
and effort. The time is but brief if weighed against the length of your eareer during 
which the gained knowledge will be put to use. If you view the study of anatomy 
from this perspeetive, you will be rewarded with the most memorable learning 
experience of your medieal eareer. 

Your First Patient 

The eadaver that will be used for disseetion was donated by a person who wished to 
make a contribution to your education as a physieian. It is not possible to put into 
words the emotions experienced by that individual as he or she made the deeision 



to beeome a body donor. It goes without saying that the value of the gift that the 
donor has made to you eannot be measured, and ean only be repaid by the proper 
eare and use of the eadaver. The eadaver must be treated with the same respeet 
and dignity that are usually reserved for the living patient. 

Upon entering the laboratory, you will find that the eadaver has been embalmed 
with a strong fixative. The veins are sometimes full of elotted blood and sometimes 
empty. In some sehools, the arteries are injeeted with red dye. The whole body has 
been kept moist by wrappings or by submersion under preservative fluid. 

Dessieation of the eadaver will quickly render the speeimen useless for study 
because onee a part has been allowed to beeome dry, it ean never be fully 
restored. Therefore, expose only those parts of the body to be disseeted. inspeet 
every part of the body periodieally and moisten the wrappings during eaeh 
disseetion session. 

Disseetíon lnstruments 

It is generally true that large disseetion equipment (hammers, ehisels, saws, ete.) is 
provided for you but personal disseetion instruments must be purchased. The well- 
equipped disseetor should have the following instruments (Fig. 1.1): 

. Probe à€" the primary disseeting tool, after your fingers. A probe is 
designed to tear eonneetive tissue and allow the user to feel nerves and 
vessels before they are damaged. 

• Foreeps à€" used to lift and hold vessels, nerves, and other structures while 
blunt disseeting with a probe. Two pairs of foreeps are needed. One pair 
should have tips that are blunt and rounded and the gripping surfaces 
should be corrugated. The seeond pair should have teeth (also known as 
tissue foreeps or rat-toothed foreeps) for gripping tissue. 

• Sealpel à€" primarily used as a skinning tool. Sealpels are not reeommended 
for general disseetion because they cut small structures without allowing 
you to feel them. The sealpel handle should be made of metal (not plastie). 
The blade should be about 3.5 to 4 em long. The cutting edge must have 
some convexity near the point. A sharp blade must be used at all times 
because no one ean do good work with a dull sealpel. Therefore, a sufficient 


supply of blades will be needed. 

• Seissors à€" useful in cutting, blunt disseetion, and transeetion. Two pairs 
of seissors are reeommended: a large, heavy pair of disseeting seissors 
(about 15 em in length) and a small pair of seissors with two sharp points for 
the disseetion of delieate structures. 

• Hemostat à€" a powerful grasping tool that is helpful in skin removal. The 
hemostat hastwo disadvantages: First, it crushes delieate structures. 
Seeond, it eannot be repositioned quickly like foreeps ean, thereby slowing 
progress. 


Glossary of Disseetíon Terms 

This disseetion manual repeatedly uses a number of disseetion terms. Before 
beginning to disseet, learn the meaning of the following: 

• Dìsseet à€" to cut apart. In the context of this disseetion manual, the 
meaning of disseet is to tear apart. The disseetion approaeh throughout this 
manual is to disseet as much as possible with the fingers, to next use a 
probe, and to then use seissors. A sealpel is used only as a tool of last resort 
for crude cuts or to disseet extremely tough eonneetive tissues. 

P.2 

• Blunt disseetion à€" to separate structures with your fingers, a probe, or 
seissors. 







Figure 1.1. Personal disseetion instroments: A. Probe. B. Foreeps. C. 
Tissue (rat-toothed) foreeps. D. Sealpel and removable blade. E. Large 
seissors. F. Small seissors. G. Hemostat. 





Seissors technique à€" a method of blunt disseetion in which the tips of a 
elosed pair of seissors are inserted into eonneetive tissue and then opened, 
tearing the eonneetive tissue with the baek edge of the tips (Fig. 1.2). The 
seissors technique is an effeetive way to disseet vessels and nerves. 

Sharp disseetion à€" to disseet by use of a sealpel. Sharp disseetion is 
discouraged and will be reeommended only in rare situations. 

eiean à€" to remove fat and eonneetive tissue by means of blunt disseetion 
(preferred) or sharp disseetion. 



Figure 1.2. Seissors technique for separating structures. dosed seissors 
are inserted between structures, then opened. 


eiean the border of a muscle à€" to define the border by using fingers or a 
probe to break the loose eonneetive tissue that binds the muscle to 
surrounding structures. 

o eiean a nerve à€" to use a probe (or seissors technique) to break 
the eonneetive tissue around the nerve for purposes of observing its 
relationships and branehes. 

o eiean a vessel à€" to use a probe (or seissors technique) to strip the 






fat and eonneetive tissue off the surface of a vessel and its branehes 
to illustrate its relationships. 

. Define à€" to use blunt disseetion to enhanee a structure to better 
illustrate its relationships. Defining a structure usually involves bluntly 
disseeting the loose eonneetive tissue away from it by use of a probe. 

. Retraet à€" to pull a structure to one side to visualize another structure 
that lies more deeply. Retraetion is a temporary displaeement and is not 
intended to harm the retraeted structure. 

. Transeet à€" to cut in two in the transverse plane, as in transeetion of a 
muscle belly or tendon. 

. Refleet à€" to fold baek from a cut edge, as in folding baek both halves of a 
transeeted muscle. The refleeted tissue should remain attaehed to the 
speeimen. 

. Strip a vein à€" to remove the vein and its tributaries from the disseetion 
field so that the artery and related structures ean be seen more elearly. 
Veins are stripped by blunt disseetion using a probe. 


Anatomieal Position 

Anatomists deseribe structures with the body in the anatomieal position. In the 
anatomieal position the person 

stands ereet with the feet together, arms by the sides, and the palms faeing 
forward (Fig. 1.3). During disseetion, structures are deseribed as though the body 
were in the anatomieal position, even though the eadaver is lying on the disseetion 
table. When encountering a structure during disseetion, be aware of its position, its 
relationship to other structures, its size and shape, its function, its blood supply, 
and its nerve supply. Learn to give an accurate account of eaeh important structure 
in an orderly and logieal fashion by deseribing it to your lab partners. Always base 
your deseriptions on the anatomieal position. 

Before beginning to disseet, consult your textbook for a deseription of anatomieal 
planes and a definition of terms of relationship and eomparison, terms of 


laterality, and terms of movement. These terms form the language of anatomy 
and it is not possible to understand anatomieal deseriptions without being able to 
understand these terms. 

Anatomieal Variatíon 

All bodies have the same basie architectural plan but no two bodies are identieal. 
Minor variations eommonly occur and should be expected. You should learn normal 
(average) anatomy rather than the variation unless speeifieally instructed to do 
otherwise. Take time during eaeh disseetion period to view several disseetions so 
that you ean learn to appreeiate anatomieal variations. 





Figure 1.3. Anatomieal position. 


Daily Disseetion Routine 

To get the most out of disseetion, it is reeommended that you establish a routine 
approaeh to eaeh day's disseetion. Some suggestions are offered: 

• Prepare before lab. Read the disseetion assignment and beeome familiar 
with the new vocabulary, the structuresto be disseeted, and the disseetion 
approaeh. You must deliberately seareh for structures and advanee 
preparation will make the exercise go more quickly. 

• Use a good atlas in the disseetion lab. This disseetion manual provides 
referenees to four atlases to help you quickly find illustrations that support 
the disseetion. 

• Palpate bony landmarks and use them in the seareh for soft tissue 
structures. 

• Remove fat, eonneetlve tlssue, and smaller velns to elean up the 
disseetion. 

. Revlevv the eompleted dlsseetlon at the end of the disseetion period and 
again at the start of the next disseetion period. To help you do this, review 
exercises are included at strategie points in eaeh ehapter. 

• eomplete eaeh dlsseetlon before proeeedlngto the next because eaeh 
new disseetion is an extension of the previous disseetion. 


Lab Safety 

VVhile in the laboratory, proteet your elothing by wearing a long laboratory eoat or 
apron. For sanitary reasons, this outer layer of elothing should not be worn outside 
of the disseetion laboratory. Do not wear sandals or open-toed shoes in the 
laboratory, as a dropped sealpel ean seriously injure your foot. Gloves must be 
worn to prevent eontaet with human tissue and fixatives. VVhen cutting bones, wear 





glasses or goggles to proteet your eyes against flying ehips. 


Skín Removal 

Sinee skin removal is the first step in disseetion, a few suggestions are offered to 
help you get started. A variable amount of subcutaneous tissue (also ealled 
superficial faseia) lies immediately deep to the skin. The subcutaneous tissue 
eontainsfat, cutaneous nerves, and superficial blood vessels. Throughout this 
disseetion manual when you are instructed to skin a region, the skin should be 
removed and the subcutaneous tissue should be left behind. Subsequent 
disseetion instructions will be provided for disseetion and removal of the 
subcutaneous tissue. 

The thiekness of skin varies from region to region. For example, the skin is 
relatively thin on the anterior surface of the forearm and it is eonsiderably thieker 
over the baek. Generally, skin ineisions should not extend into the subcutaneous 
tissue. To begin skinning, raise the skin at the interseetion 

of two ineision lines by use of toothed foreeps and the sealpel blade. Onee a skin 
flap has been raised, plaee traetion on the skin as it is being removed and direet 
the sealpel blade toward the deep surface of the skin to cut the taut eollagen fibers 
(Fig. 1.4). To steady your sealpel hand, rest it against the eadaver and hold the 
sealpel asyou would hold a peneil (Fig. 1.5). Make short sweeping motions, and to 
prevent aeeidents, do not work too elose to your lab partners. 



Stab 

ineision 


Taut eollagen fibers 


# 

f 


Figure 1.4. When removing skin, make a stab ineision to help you apply 
traetion. Use the sealpel blade to cut the eollagen fibers from the deep 
surface of the skin where the fibers are taut. 



Figure 1.5. When disseeting, rest the hand to reduce unsteady movements. 
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ehapter1 

The Baek 


The baek region eontainsthe superficial muscles of the baek, the intermediate 
muscles of the baek, and the deep muscles of the baek. All of these moseles attaeh 
to the vertebral column. The vertebral column serves the dual purpose of forming the 
axis of the body and providing a proteetive bony eovering for the spinal eord. 

Surface Anatomy 

The surface anatomy of this region may be studied on a living subject or on the 
eadaver. In the eadaver, fixation may make it difficult to distinguish bone from well- 
preserved soft tissues. Turn the eadaver to the prone position (faee down) and 
attempt to palpate the following structures (Fig. 1.1): [G 320; L 5; N 152] 

• External oeeipital protuberance 

• Superior border of the trapezius muscle 

• Spinous proeess of the seventh eervieal vertebra (vertebra prominens) 

• Spine of the scapula (at vertebral level T3) 

• Aeromion of the scapula 

• Medial (vertebral) border of the scapula 

• Inferior angle of the scapula (at vertebral level T7) 

• Spinous proeesses of thoraeie vertebrae 



• Ereetor spinae muscle (most notieeable in the lumbar region) 

• Median furrow 

• Lateral border of the latissimus dorsi muscle (posterior axillary fold) 

• lliae erest (at vertebral level L4) 

• Posterior superior iliae spine 

Skeleton of the Baek 

Refer to a skeleton. On the scapula, identify (Fig. 1.2): [G 477; L 32; N 421; R 371; 
e 76] 


• Aeromion 

• Spine 

• Superior angle 

• Medial (vertebral) border 

• Inferior angle 

Atlas Referenees: 

G = Grant's Atlas, 12th ed., page number 
L = LWW Atlas of Anatomy, Ist ed., page number 
N = Netter's Atlas, 4th ed., plate number 
R = Golor Atlas of Anatomy, 6th ed., page number 
e = eiemente's Atlas, 5th ed., plate number 
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Fjgure 1.1. Surface anatomy of the baek. 


On the lllum, identify (Flg. 1.2); [G 315; L 5; N 159; R 188; C 265] 
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On the oeeipital bone, identify (Fig. 1.2); 


• External oeeipital protoberanee (inion) 

• Snperior nuchal line 

On the temporal bone, identify (Fig. 1.2): 

• Mastoid proeess 

The vertebral column (Fig. 1.2) eonsists of 33 vertebrae: 7 eervieal (C), 12 thoraeie 
(T), 5 lumbar (L), 5 saeral (S), 

P. 

and 4 eoeeygeal (Co). The upper 24 vertebrae (eervieal, thoraeie, and lumbar) allow 
flexibility and movement of the vertebral column, whereas the saeral vertebrae are 
fused to provide rigid support of the pelvie girdle. A typieal thoraeie vertebra will be 
deseribed, and the eervieal and lumbar vertebrae will be eompared to it. [G 288; L 6; 
N 153; R 193; C 346] 
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Figure 1.2. Skeleton of the baek and vertebral column. 
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Figure 1.3. Typieal thoraeie vertebra in lateral and superior view. 


Refer to a disarticulated thoraeie vertebra and identify (Fig. 1.3): [G 300; L 9; N 
154; R 190; C 347] 


Body 

Vertebral areh à€" formed by the eombination of pedieles and laminae 












. Pediele (2) 

• Lamina (2) 

• Vertebral foramen 

. Transverse proeess (2) 

. Transverse eostal faeet 
. Spinoos proeess 

. Artieolar proeesses à€" superior and inferior 
. Vertebral notchesà€" superior and inferior 
. Gostal faeets à€" superior and inferior 

The spinous proeess of a thoraeie vertebra is long, slender, and direeted inferiorly over 
the spinous proeess of the vertebra that is inferior to it. Articulation with ribs is a 
eharaeteristie of thoraeie vertebrae. The head of a rib articulates with the bodies of 
two adjaeent vertebrae (Flg. 1.4). The tubercle of a rib articulates with the 
transverse eostal faeet of the thoraeie vertebra of the same number (i.e., the tubercle 
of rib 5 articulates with the transverse eostal 
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faeet of vertebra T5). An Intervertebral dlse and the artlcular proeesses unite two 
adjaeent vertebrae. The vertebral notehes of two adjaeent vertebrae eombine to form 
an Intervertebral foramen. Aspinal nerve passes through the intervertebral foramen. 



Spinal nerve T3 


Articular proeesses 

Inlervertebral 
foramen"._ f 


Intervertebral 


Shaft of rib 5 


srve T5 


Head of rib 5 


Figure 1.4. Part of the thoraeie vertebral column. 


eervieal vertebrae differ from thoraeie vertebrae in the follovving vvays (Fig. 1.5): 
eervieal vertebrae have smaller bodies; larger vertebral foramina; shorter spinous 
proeesses, vvhieh bifurcate at the tip; and transverse proeesses that eontain a foramen 
transversarium. On an articulated skeleton, identify the follovving features eommon to 
all eervieal vertebrae: [G 294; L 7; N 17; R 190; C 342] 







Spinous proeess 


Traiìsverse eoslal 
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Figure 1.5. Comparison of eervieal, thoraeie, and lumbar vertebrae. 


. Transverse proeess 

• Foramen transversarium 

• Spinous proeess 

On a skeleton, observe the follovving features of individual eervieal vertebrae: 

• Atlas (Cl) does not have a body. 

• Axis (C2) has the dens, vvhieh is the body of C1 that has beeome fused to C2 
during development. 

. Vertebra prominens (C7) has the most prominent spinous proeess in the 
eervieal region, henee its name. 

Lumbar vertebrae differ from thoraeie vertebrae in the follovving vvays (Fig. 1.5): 
Lumbar vertebrae have larger bodies, have broad spinous proeesses that projeet 
posteriorly, and do not have transverse eostal faeetsfor ribs. On a skeleton, observe 
the lumbar vertebrae and notiee that their spines do not overlap like the spines of 
thoraeie vertebrae. [G 302; L 11; N 155; R 190; C 350] 

The saemm is formed by five fused vertebrae and it does not have identifiable spines 
or transverse proeesses. On the dorsal surface of the sacrum, identify (Fig. 1.6): [G 
313; L 12; N 157; R 191; C 353] 

. Median saeral erest 
. Posterior (dorsal) saeral foramina 
. Saeral hiatus 

The coccyx is a small triangular bone formed by four rudimentary eoeeygeal vertebrae 



that are fused together (Fig. 1.6). 



Tip of coccyx 


Figure 1.6. Sacrum and coccyx. 


Skín and Superficíal Faseia 
Disseetion Overview 

The order of disseetion will be asfollows: The skin will be removed from the baek, 
posterior surface of the neek, and posterior surface of the proximal upper limb. 
Posterior cutaneous nerves will be studied. The superficial faseia will then be 
removed. 







Disseetion instructions 
Skin Ineisions 


• Refer to Figure 1.7. 

• Use a sealpel to make a skin ineision in the midline from the external oeeipital 
protoberanee (X) to the tip of the coccyx (S). The skin is approximately 6 mm 
thiek in this region. 

• Make an ineision from the tip of the coccyx (S) to the midaxillary line (T). This 
ineision should pass approximately 3 em inferior to the iliae erest. 

• Make a transverse skin ineision from the external oeeipital protuberance (X) 
laterally to the base of the mastoid proeess (M). 

. Make a skin ineision along the lateral surface of the neek and superior border 
of the trapezius muscle (M to B). Extend this ineision to point F, about halfvvay 
dovvn the arm. 

. At point F, make an ineision around the anterior and posterior surfaces of the 
arm, meeting on the medial side (G). If the upper limb has been disseeted 
previously, this ineision has already been made. 

. Make a skin ineision that begins at G on the medial surface of the arm and 
extends superiorly to the axilla. Extend this ineision inferiorly along the lateral 
surface of the trunk, through V to T. 

. Make a transverse skin ineision from R to B superior to the scapula and superior 
to the aeromion. 

. At the level of the inferior angle of the scapula, make a transverse skin ineision 
from the midline (U) to the midaxillary line (V). 

. To faeilitate skinning, make several parallel transverse ineisions above and 
belovv the one deseribed in step 9. The strips of skin that result should be 
about 7.5 em vvide to make skinning easier. 

. Remove the skin from medial to lateral. Detaeh the skin and plaee it in the 
tissue eontainer. 


Superficial Faseia 


. In the superficial faseia, loeate the oeeipital artery and the greater oeeipital 
nerve (Fig. 1.8). First, find the oeeipital artery and then look on its medial 
side for the greater oeeipital nerve. The greater oeeipital nerve is the dorsal 
ramus of spinal nerve C2. The greater oeeipital nerve pierees the trapezios 
muscle about 3 em inferolateral to the external oeeipital protuberance. The 
deep faseia in this area is very dense and tough. Therefore, it may be difficult 
to find the greater oeeipital nerve, even though it is a large nerve. [G 321; L 
16; N 178; R 226; C 338] 



Figure 1.7. Skin ineisions. 


• Read a deseription of the dorsal ramus of a spinal nerve. The posterior 
cutaneous branehes of the dorsai rami pieree the trapezios muscie or 
iatissimus dorsi muscie to enter the superficiai faseia (Fig. 1.9). To save time, 






make no deliberate effort to display posterior cutaneous branehes of the dorsal 
rami. [G 20; L 21; N 192; R 229] 


Refleet the superficial faseia of the baek from medial to lateral. Detaeh the 
superficial faseia by cutting it along the skin ineision lines and plaee it in the 
tissue eontainer. 
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In the neek, refleet the superficial faseia only as far laterally as the superior 
border of the trapezius muscle. Do not cut the deep faseia along the superior 
border of the trapezius muscle. The aeeessory nerve is superficial at this 
loeation and it is in danger of being cut. 
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Fjgure 1.8. Greater oeeipital nerve and oeeipital artery. 
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Figure 1.9. Branehes of a typieal spinal nerve. 


Disseetion Review 

• Revievv the branehing pattern of a typieal spinal nerve and onderstand that 
cutaneous branehes of the dorsal rami innervate the skin of the baek. 

• Study a dermatome ehart and beeome familiar vvith the eoneept of segmental 
innervation. [G 348; L 27; N 164; C 326] 


Superficiai Muscies of the Baek 








Disseetion Overview 

The superficial muscles of the baek are the trapezius, latissimus dorsi, rhomboid 
major, rhomboid minor, and levator scapulae. 

The order of disseetion will be as follows: The soperfieial sorfaee of the trapezios 
muscle will be eleaned. The 
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trapezius muscle will be examined and refleeted. The latissimus dorsi muscle will be 
studied and refleeted. The rhomboid major muscle, rhomboid minor muscle, and 
levator scapulae muscle will be studied. Disseetion of the superficial baek muscles 
should be performed bilaterally. 

Disseetion instructions 

Trapezius Muscle [G 321; L 17; N 174; R 226; C 328] 

. eiean the surface of the trapezius muscle (L. Trapezoides, an irregular four- 
sided figure) (Fig. 1.10). Do not disturb the superior border of the trapezius 
muscle. Observe the proximal attaehment of the trapezius muscle on the 
external oeeipital protuberance, the nuchal ligament, and the spinous 
proeesses of vertebrae C7 to T12. 

• Observe the three parts of the trapezius muscle, eaeh of which has a distinetly 
different aetion: 

o Superior part of the trapezius muscle attaehes to the lateral one-third 
of the elaviele and it elevates the scapula. 

o Middle part of the trapezius muscle attaehes to the aeromion and spine 
of the scapula and it retraets the scapula. 

o Inferior part of the trapezius muscle attaehes near the medial end of 
the spine of the scapula and it depresses the scapula. 

• To refleet the trapezius muscle, insert your fingers deep to the posterolateral 
border of the muscle (medial to the inferior angle of the scapula). Use your 


fingers to break the plane of loose eonneetive tissue that lies betvveen the 
trapezius muscle and the deeper muscles of the baek. 

Use seissors to detaeh the trapezius muscle from its proximal attaehment on 
the spinous proeesses and the nuchal ligament (Fig. 1.10, dashed line). Start 
inferiorly and continue the cut superiorly as far as the external oeeipital 
protuberance. 

Use seissorsto make a short transverse cut (2.5 em) aerossthe superior end of 
the trapezius muscle to detaeh it from the superior nuchal line. Spare the 
greater oeeipital nerve, and do not extend the transverse cut beyond the 
border of the trapezius muscle. 

Use seissors to cut the trapezius muscle from its distal attaehments on the 
spine and aeromion of the scapula (Fig. 1.10, dashed line). Make this cut very 
elose to the bone. Leave the trapezius muscle attaehed to the elaviele and 
eervieal faseia. 

Refleet the trapezius muscle superolaterally. Leave the eervieal faseia 
attaehed along the superior border of the trapezius muscle to aet as a hinge. 

Study the deep surface of the refleeted trapezius muscle. Find the plexus of 
nerves formed by the aeeessory nerve (eranial nerve XI) and branehes of the 
ventral rami of spinal nerves C3 and C4. The aeeessory nerve provides motor 
innervation to the trapezius muscle; the branehes of nerves C3 and C4 are 
sensory (proprioeeption). The superficial braneh of the transverse eervieal 
artery aeeompanies the nerves. Remove the transverse eervieal vein to elear 
the disseetion field. 
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Figure 1.10. How to refleet the moseles of the baek. 


• The aeeessory nerve passes throogh the posterior triangle of the neek. Do not 
follow the nerve into the posterior triangle at this time. The posterior triangl 
will be disseeted with the neek. 


Latissimus Dorsi Muscie [G 321; L 17; N 174; R 226; C 328] 


eiean the sorfaee and define the borders of the latissimus dorsi muscle (L. 





Latissimus, vvidest) (Fig. 1.10). 

• The proximal attaehments of the latissimus dorsi muscle are the spines of 
vertebrae T7 to T12, the thoracolumbar faseia, and the iliae erest. The 
latissimus dorsi muscle also has a proximal attaehment to ribs 9 to 12, lateral 
to their angles. 

• Note that the distal attaehment of the latissimus dorsi muscle is the floor of 
the intertubercular sulcus on the anterior side of the humerus, but do not 
disseet this attaehment. The latissimus dorsi muscle reeeives the 
thoraeodorsal nerve and artery on its anterior surface near its distal 
attaehment. 
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The distal attaehment of the latissimus dorsi muscle, its nerve, and its artery 
vvill be disseeted vvith the upper limb. 

• To refleet the latissimus dorsi muscle, insert your fingers deep to the superior 
border of the muscle (medial to the inferior angle of the scapula), and break 
the plane of loose eonneetive tissue that lies betvveen it and deeper 
structures. Raise the latissimus dorsi muscle enough to insert seissors and cut 
through its proximal attaehment on the thoracolumbar faseia (Fig. 1.10, 
dashed line). Do not cut too elose to the lumbar spinous proeesses. 

• Refleet the latissimus dorsi muscle laterally. Do not disturb its attaehment to 
the ribs. It may also have an attaehment to the inferior angle of the scapula. If 
so, do not disturb its attaehment to the inferior angle of the scapula. 


Rhomboid Major and Rhomboid Minor Muscies [G 322; L 17; 

N 177; R 226; C 328] 

• eiean the surface and borders of the rhomboid (rhomboideos) minor muscle 
and the rhomboid major muscle (Gr. Rhombos, shaped like a kite). Typieally, 
the separation betvveen the rhomboid muscles is not very obvious and the tvvo 
muscles must be distinguished from eaeh other by using their distal 
attaehments. 


The proximal attaehments of the rhomboid minor muscle are the nuchal 


ligament and the spinous proeesses of vertebrae C7 and Tl. The distal 
attaehment of the rhomboid minor muscle is the medial border of the scapula 
at the level of the spine. 

• The proximal attaehments of the rhomboid major muscle are the spinous 
proeesses of vertebrae T2 to T5. The distal attaehment of the rhomboid major 
muscle is the medial border of the scapula inferior to the spine. 

• The rhomboid muscles retraet the scapula, rotate the scapula to depressthe 
glenoid eavity, and hold the scapula elose to the thoraeie wall. 

. To refleet the rhomboid muscles, insert your fingers deep to the inferior 
border of the rhomboid major muscle and separate it from deeper muscles. 

• VVorking from inferior to superior, use seissors to detaeh the rhomboid major 
muscle from its proximal attaehments on the spinous proeesses. Continue the 
cut superiorly and detaeh the rhomboid minor muscle from its proximal 
attaehments on the spinous proeesses. Refleet these two muscles laterally. 

• Examine the deep surface of the two rhomboid muscles near their distal 
attaehments on the medial border of the scapula. Use blunt disseetion to find 
the dorsal scapular nerve and dorsal scapular vessels. Remove the dorsal 
scapular vein to elear the disseetion field. The dorsal scapular nerve and artery 
course parallel to the medial border of the scapula. 

• The dorsal scapular artery may braneh direetly from the subclavian artery, or 
it may arise from the transverse eervieal artery, in which ease it is also ealled 

the deep braneh of the transverse eervieal artery. 


Levator Scapulae Muscle [G 322; L 17; N 174; R 222; C 328] 

• Identify the levator scapulae muscle (L. levare, to raise). At this stage of the 
disseetion, the levator scapulae muscle ean be seen only near its distal 
attaehment on the scapula. 

• Note that the proximal attaehments of the levator scapulae muscle are the 
transverse proeesses of the upper four eervieal vertebrae. Do not disseet its 
proximal attaehments. 


. The distal attaehment of the levator seapolae muscle is the superior angle of 
the scapula. 

• The dorsal scapular nerve and artery supply the levator scapulae muscle. The 
levator scapulae muscle elevates the scapula and rotates the scapula to 
depress the glenoid eavity. 


Disseetion Review 

• Replaee the superficial muscles of the baek in their eorreet anatomieal 
positions. 

• Use the disseeted speeimen to revievv the proximal attaehment, distal 
attaehment, aetion, innervation, and blood supply of eaeh muscle that you 
have disseeted. 

• Revievv the movements that occur betvveen the scapula and the thoraeie vvall. 

. Use an illustration to observe the origin of the transverse eervieal artery and 
the origin of the dorsal scapular artery. 

. Observe tvvo triangles assoeiated vvith the latissimus dorsi muscle: the triangle 
of auscultation and the lumbar triangle (Fig. 1.10). 


eiinieal Gorrelation 

Triangles of the Baek [G 321, 322; L 17; N 
254; e 328] 

The triangle of auscultation is boundecl by the latissimus dorsi muscle, 
the trapezius muscle, and the rhomboid major muscle. VVithin the 
triangle of auscultation, intereostal spaee 6 has no overlying muscles. 
This area is particularly well suited for auscultation (listening to sounds 
produced by thoraeie organs, particularly the lungs). 

The lumbar triangle is bounded by the latissimus dorsi muscle, the 
external oblique muscle, and the iliae erest. The floor of the lumbar 





triangle is the internal oblique muscle of the abdomen. On rare 
oeeasions, the lumbar triangle is the site of a lumbar hernia. 
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Intermediate Muscles of the Baek [G 322; L 17, 18; N 
174; R 228; C 330] 

The intermediate muscles of the baek are the serratus posterior superior muscle 
and the serratus posterior inferior muscle. The serratus posterior superior and 
inferior muscles are very thin muscles, vvhieh may have been aeeidentally refleeted 
vvith the rhomboid muscles or the latissimus dorsi muscle. If you do not see the 
serratus posterior muscles, look for them on the deep surface of the refleeted 
rhomboid musclesorthe refleeted latissimus dorsi muscle. 

• The proximal attaehments of the serratus posterior superior muscle are the 
nuchal ligament and the spinous proeesses of vertebrae C7 to T3. Its distal 
attaehments are the superior borders of ribs 2 to 5, lateral to their angles. 

• The proximal attaehments of the serratus posterior inferior muscle are the 
spinous proeesses of vertebrae Tll to L2. Its distal attaehments are the 
inferior borders of ribs 9 to 12, lateral to their angles. 

. The serratus posterior muscles are respiratory muscles, and they are 
innervated by intereostal nerves. 


Deep Muscles of the Baek 
Disseetion Overview 

The deep muscles of the baek aet on the vertebral column. There are many deep 
muscles of the baek (Fig. 1.11) and only a fevv vvill be disseeted: splenius eapitis 
muscle, splenius eervieis muscle, semispinalis eapitis muscle, and ereetor spinae 
muscle. All of the deep muscles of the baek are innervated by dorsal rami of spinal 
nerves. 

The order of disseetion vvill be as follovvs: The deep muscles of the posterior neek 





(splenius eapitis and eervieis) wiii be studied and refieeted. The semispinaiis eapitis 
muscie wiii be studied. The ereetor spinae muscie wiii be disseeted and the three 
coiumns of muscie that eomprise its eomponent parts wiii be identified. 

Disseetion instructions 

Splenius Muscle [G 323; L 18; N 174; R 226; C 332] 

. Identify the spleniusmuscle (Gr. splenion, bandage) (Fig. 1.10). The splenius 
muscle lies deep to the trapezius muscle. The fibers of the splenius muscle 
course obliquely aeross the neek. The proximal attaehment of the splenius 
muscle is the nuchal ligament and the spinous proeesses of vertebrae C7 to T6. 

• The splenius muscle has two parts that are named aeeording to their distal 
attaehments: 

o Spleniuscapitismuscle (L. caput, head) isattaehed to the mastoid 
proeess of the temporal bone and the superior nuchal line of the 
oeeipital bone. 



o Splenius eervieis muscle (L. cervix, neek) is attaehed to the transverse 
proeesses of vertebrae C1 to C4. 

The two parts of the splenios muscle are not easily distinguished at this stage 
of the disseetion. Detaeh both parts of the splenius muscle from the nuchal 













ligament and the spinous proeesses of vertebrae C7 to T6. 

Refleet the muscles laterally, leaving their distal attaehments undisturbed. 


Ereetor Spinae Muscle [G 323; L 18; N 175; R 222; C 333] 

. The ereetor spìnae muscle (L. ereetor, one who ereets) lies deep to the 
serratus posterior muscles (Fig. 1.11). 

• Detaeh both serratus posterior muscles from their proximal attaehments on the 
spinous proeesses. Refleet the muscles laterally, leaving them attaehed to the 
ribs. 
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• The ereetor spinae muscle is eomposed of three columns of muscle: spinalis, 
longissimus, and ilioeostalis. The intent of this disseetion is to identify these 
three columns of muscle. 

• Use a sealpel to ineise the posterior surface of the thoracolumbar faseia. Use 
blunt disseetion to remove it from the posterior surface of the ereetor spinae 
muscle. 

. Use your fingers to separate the three columns of muscle at midthoraeie levels. 
The columns of the ereetor spinae muscle are fused to eaeh other at the level 
of their inferior attaehments to the sacrum and ilium. 

. Identify (Fig. 1.11): 

o Spinalismuscle à€" the medial column of the ereetor spinae muscle. 
The inferior attaehments of the spinalis muscle are on spinous 
proeesses. Its superior attaehments are also on spinous proeesses. The 
spinalis muscle is present at lumbar, thoraeie, and eervieal vertebral 
levels. 

o Longissimus muscle (L. longissimus, the longest) à€" the intermediate 
column of the ereetor spinae muscle. Its inferior attaehment is on the 
sacrum and its superior attaehments are the transverse proeesses of 
the thoraeie and eervieal vertebrae. Note that its most superior 


portion, the longissimus eapitis muscle, attaehesto the mastoid 
proeess of the temporal bone. 

o llioeostalis muscle à€" the lateral column of the ereetor spinae 
muscle. Its inferior attaehment is the ilium (iliae erest) and its superior 
attaehments are on ribs (L. eosta, rib). 

. All three columns of the ereetor spinae muscle extend the vertebral column 
when both sides work together. If only one side of the ereetor spinae muscle is 
aetive, it bends the vertebral column laterally toward the side that is aetive. 


Transversospinal Group of Muscles [G 326; L 19; N 176; R 
223; e 335] 

The transversospinal group of muscles is loeated deep to the ereetor spinae muscle. 
The muscles in the transversospinal group attaeh to transverse proeesses and spinous 
proeesses (Fig. 1.11). The muscles of the transversospinal group cause rotational and 
lateral bending movements between adjaeent vertebrae and aet to stabilize the 
vertebral column. A number of muscles eomprise this group: semispinalis, multifidus, 
and more deeply, rotatores. 

Semispinalis Gapitis Muscle [G 325; L 19; N 175; R 222; C 
333] 


. Identify the semispinalis eapitis muscle (L. semi, half; L. spinalis, spine) (Fig. 
1.11). The semispinalis eapitis muscle is the most superficial member of the 
transversospinal group of muscles. The semispinalis eapitis muscle lies deep to 
the splenius muscles and its fibers course vertieally, parallel to the long axis of 
the neek. 

. The inferior attaehments of the semispinalis eapitis muscle are the transverse 
proeesses of the upper thoraeie vertebrae. 

. The superior attaehment of the semispinalis eapitis muscle is the oeeipital 
bone between the superior and inferior nuchal lines. Note that the greater 
oeeipital nerve passes through the semispinalis eapitis muscle. 


. Do not disseet the semispinalis eapitis muscle further at this time. 

• Do not disseet the other muscles of the transversospinal group. 

Disseetion Review 

Use the disseeted speeimen to revievv the loeation, innervation, and aetion of eaeh 
muscle or column of muscles in the deep group of baek muscles. 

Suboccipitai Region 
Disseetion Overview 

On a skull, identify (Fig. 1.2): [G 592; L 300, 301; N 8; R 32; C 536] 

• Superior nuchal line 

• Inferior nuchal line 

• External oeeipital protuberance 

• Foramen magnum 

On the atlas (C1 vertebra), identify (Fig. 1.12): [G 295; L 7; N 17; R 198; C 342] 

• Posterior tubercle 

• Posterior areh 

• Groove for the vertebral artery 

• Transverse proeess 

• Foramen transversarium 

On the axis (C2 vertebra), identify (Fig. 1.12): 

• Spinous proeess 

• Transverse proeess 


Foramen transversarium 


The order of disseetion will be asfollows: The greater oeeipital nerve will be 
identified and followed deeply. The semispinalis eapitis muscle will be refleeted. The 
muscles that bound the suboccipital triangle will be identified. The eontents of the 
suboccipital region (vertebral artery and suboccipital nerve) will be studied. 
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Figure 1.12. Posterior view of the atlas (Cl) and axis (C2). 


Disseetion instructions 


• Identify the semispinalis eapitis muscle (Fig. 1.13). [G 328; L 19, 20; N 176; 
R238; e 333] 

• Onee again, find the greater oeeipital nerve. Use blunt disseetion to follow 
the greater oeeipital nerve deeply, through the semispinalis eapitis muscle. 
Detaeh the semispinalis eapitis muscle elose to the oeeipital bone and refleet it 
inferiorly. Preserve the greater oeeipital nerve. 

• Deep to the semispinalis eapitis muscle, follow the greater oeeipital nerve to 



the lower border of the obliquus eapitis inferior muscle. Note that the 
greater oeeipital nerve (dorsal ramus of C2) emerges between vertebrae C1 
and C2. 

Identify and elean the three muscles that form the boundaries of the 
suboccipital triangle (Fig. 1.13): [G 331; L 20; N 178; R 238; C 341] 

o Obliquus eapitis inferior muscle forms the inferior boundary of the 
suboccipital triangle. Verify that the proximal attaehment of the 
obliquus eapitis inferior muscle is the spinous proeess of the axis (C2). 
Its distal attaehment is on the transverse proeess of the atlas (Cl). 

o Rectus eapitis posterior major muscle forms the medial boundary of 
the suboccipital triangle. eonfirm that the proximal attaehment of the 
rectus eapitis posterior major muscle is the spinous proeess of the axis. 
Its distal attaehment is the inferior nuchal line of the oeeipital bone. 

o Obliquus eapitis superior muscle forms the lateral boundary of the 
suboccipital triangle. eonfirm that the inferior attaehment of the 
obliquus eapitis superior muscle is the transverse proeess of the atlas. 
Its superior attaehment is the oeeipital bone between the superior and 
inferior nuchal lines. 

The musclesthat bound the suboccipital triangle produce extension and lateral 
bending of the head at the atlanto-oeeipital joints and rotation of the head at 
the atlantoaxial joints. 
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Figure 1.13. Soboeeipital region. 









• The eontents of the soboeeipìtal triangle are the soboeeipital nerve and the 
vertebral artery (Fig. 1.13). Note that the suboccipital nerve (dorsal ramus of 
ei) emerges betvveen the oeeipital bone and vertebra Cl. The suboccipital 
nerve supplies motor innervation to the muscles of the suboccipital region. The 
suboccipital nerve is the only dorsal ramus that has no cutaneous distribution. 

. Identify the vertebral artery. Use an illustration to study the course of the 
vertebral artery through the neek and into the skull. [G 333; L 20; N 136; R 
168; e 490] 
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Disseetion Review 

. Revievv the aetions of the suboccipital muscles. 

. Revievv the distribution of the branehes of a thoraeie dorsal ramus and 
eompare the thoraeie pattern to the distribution of the dorsal rami of spinal 
nerves C1 to C3. 


Vertebrai Ganai, Spinai Cord, and Meninges 
Disseetion Overview 

The vertebral eanal is a bony tube formed by the staeked vertebral foramina of the 
eervieal vertebrae, thoraeie vertebrae, lumbar vertebrae, and saeral eanal (Fig. 
1.14). The vertebral eanal eneloses and proteets the spinal eord, its membranes 
(spinal meninges), and blood vessels. The spinal eord begins at the foramen magnum 
of the oeeipital bone and usually terminates in the adult at the level of the seeond 
lumbar vertebra. Because the spinal eord is shorter than the vertebral eanal, the 
spinal eord segments are found at higher vertebral levels than their names vvould 
suggest (Fig. 1.14). 


Frontal View Lateral Vìew 

24 separate vertebrae and 31 pairs of spinal nerves 

2 eomposite vertebrae 



vertebra 


Subaractinoid spaee 
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Figure 1.14. The spinal eord vvithin the vertebral eanal. 


The spinal eord is not oniform in diameter throughout its length. It has a eervieal 
enlargement (Fig. 1.14) that eorresponds to spinal eord segments C4 to T1 and a 
lumbar enlargement that eorresponds to spinal eord segments L2 to S3. There are 31 
pairs of spinal nerves (8 eervieal, 12 thoraeie, 5 lumbar, 5 saeral, and 1 eoeeygeal) 
(Fig. 1.14), vvhieh emerge betvveen adjaeent vertebrae. Most spinal nerves are 















numbered aeeording to the vertebra above them as they pass through the 
intervertebral foramen (i.e., spinal nerve T1 exits the vertebral eanal below vertebra 
Tl). However, in the eervieal region, spinal nerves are numbered differentlyà€"they 
are numbered aeeording to the vertebra below. For example, spinal nerve C1 exits 
the vertebral eanal above vertebra C1 and the C8 spinal nerve does not have a 
eorrespondingly numbered vertebra. 

The order of disseetion will be as follows: The ereetor spinae muscles will be removed 
from the lower baek to expose the laminae of the vertebrae. The laminae will then be 
cut and removed (lamineetomy) to expose the spinal meninges. The spinal meninges 
will be examined and will be opened to expose the spinal eord. The spinal eord will 
then be studied. 

Disseetion instructions 

. Wear eye proteetion for all steps that require the use of a ehisel, bone saw, or 
bone cutters. 

• Use a sealpel to remove the ereetor spinae muscles bilaterally from vertebral 
levels T4 to 53. The laminae must be eleanly exposed. Use seraping motions 
with a ehisel to elean the muscle fragments off the laminae after the muscles 
have been removed. 

• Use a ehisel or power saw to cut the laminae of vertebrae T6 to T12 on both 
sides of the spinous proeesses. Make this cut at the lateral end of the laminae 
to gain wide exposure to the vertebral eanal. The cutting instrument should be 
angled at 45À,Á° to the vertieal (Fig. 1.15). 

• Use a sealpel to cut the interspinous ligament between vertebrae T6 and T7 
and between vertebrae T12 and Ll. Preserve the interspinous ligaments 
between these levels to keep the intervening spines together. 

• Use a ehisel to pry the six spinous proeesses and their laminae out as a unit. 

The dura mater will remain with the spinal eord and will be undamaged. 

• On the deep surface of the removed spinous speeimen observe the ligamenta 
flava. The ligamenta flava eonneet the laminae of adjaeent vertebrae. 


. Continue the lamineetomy procedure inferiorly from the opening you have 
made in the vertebral eanal. Exercise caution in lower lumbar and saeral 
regions, as the vertebral eanal curves sharply posteriorly (superficially) (Fig. 
1.16A). Do not drive the ehisel or push the saw through the sacrum into the 
rectum. 

P 

• When finished with the lamineetomy, you should see the posterior surface of 
the dura mater from vertebral levelsT6 to 52. 


Spinal Meninges 

• Observe the epjdural (extradural) spaee. Use blunt disseetion to remove the 

epjdural fat and the posterior internal vertebral venous plexus from the 
epidural spaee. [N 170; C 433] 


45 " 



Figure 1.15. How to open the vertebral eanal. 


Identify the dural sae, which ends inferiorly at vertebral level 52 (Fig. 1.16A). 
[G 336; L 22, 24; R 230; C 357] 

In the thoraeie region, lift a fold of dura mater with foreeps and use seissors to 
cut a small opening in its dorsal midline. Use seissors to extend the cut 
inferiorly to vertebral level 52. Attempt to do this without damaging the 
underlying araehnoid mater. Retraet the dura mater and pin it open. 
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Figure 1.16. Lower portion of the vertebral eanal and spinal eord. A. 
Lateral view. B. Posterior view. 


Identify the araehnoid mater (Fig. 1.17B). It is very delieate. ineise the 
araehnoid mater in the dorsal midline and observe the subarachnoid spaee. 
The sobaraehnoid spaee eontains eerebrospinal fluid in the living person but 
not in the eadaver. [G 337; L 23; N 169; C 358] 


Retraet the araehnoid mater and observe the spinal eord. The spinal eord is 
eompletely invested by pia mater, which is on the surface of the spinal eord 





















and eannot be disseeted from it. 


Identify the follovving featores of the spinal eord: [G 334; L 22, 24; N 160; R 
230; e 357] 

o Lumbar enlargement (spinal eord segments L2 to 53) provides nerves 
to the lovver limb. The lumbar enlargement is loeated at lovver thoraeie 
vertebral levels. 

o Conus medullaris (medullary eone) is the end of the spinal eord 
loeated betvveen vertebral levels L1 and L2. 

o Cauda equina (L., tail of horse) is a eolleetion of ventral and dorsal 
roots in the lovver vertebral eanal (Fig. 1.16B). 

o Filum terminale internum (Fig. 1.16A, B) is a delieate filament 
continuous vvith the pia mater. 
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It arises from the inferior tip of the conus medullaris and ends at 52, 
vvhere it is eneireled by the lovver end of the dural sae. 




Araehnoid maler 



A Subarachnoid spaee 


Dura mater 



Spinal nerve 


Araehnoid mater 


Dorsal root 


Spinal eord and 
pia mater 


Ventral root 


Dorsal root 
(refìeeted) 


Figure 1.17. Relationships of the meninges to the spinal eord and 
nerve roots. A. Transverse seetion. B. Posterior view. 















o Filum terminale externum (eoeeygeal ligament) (Fig. 1.16A, B) is the 
continuation of the filum terminale internum below vertebral level S2. 
The filum terminale externum passes through the saeral hiatus and 
ends by attaehing to the coccyx. 

• The pia mater forms two denticulate ligaments, one on eaeh side of the spinal 
eord (Fig. 1.17A, B). Eaeh denticulate ligament has 21 teeth and eaeh tooth is 
attaehed to the inner surface of the dura mater, anehoring the spinal eord. [G 

335; L 23; N 169; R 231; C 358] 

• Use a probe to follow dorsal rootsand ventral rootsto the point where they 
pieree the dura mater and enter the intervertebral foramen (Fig. 1.17B). The 
dorsal roots are on the dorsal side of the denticulate ligament and the ventral 
roots are on the ventral side of the denticulate ligament. The spinal nerve will 
be formed outside of the vertebral eanal at the point where the dorsal and 
ventral rootsjoin eaeh other. 

• Observe small blood vesselsthat course along the ventral and dorsal roots. 
These are branehes of posterior intereostal, lumbar, or vertebral arteries, 
depending upon vertebral level. They pass into the vertebral eanal through the 
intervertebral foramen and supply the spinal eord. [G 341, 342; L 25; N 172; 
e 358] 

. In the thoraeie region, expose one spinal nerve. Plaee a probe into an 
intervertebral foramen to proteet the nerve within it. Use bone cuttersto 
remove the posterior wall of the intervertebral foramen and expose the spinal 
ganglion (dorsal root ganglion) (Fig. 1.17A). Distal to the spinal ganglion, 
identify the spinal nerve and follow it distally to the point where it divides into 
a dorsal ramus and a ventral ramus. 


eiinieal eorrelation 
Vertebral Venous Plexuses 

The veins of the vertebral venous plexuses are valveless, permitting 
blood to flow superiorly or inferiorly depending on blood pressure 
gradients. The vertebral venous plexuses ean serve as routes for 





metastasis of eaneer from the pelvis to the vertebrae, vertebral eanal, 
and eranial eavity. 


eiinieal eorrelation 
Lumbar Puncture 

eerebrospinal fluid (CSF) ean be obtained from the subarachnoid spaee 
inferior to the conus medullaris (Fig. 1.18). At this level, there is no 
danger of penetrating the spinal eord with the puncture needle. 



Figure 1.18. Lumbar puncture for removal of eerebrospinal fluid (CSF). 
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Disseetion Review 


. Revievv the formation and branehes of a typieal spinal nerve. 

• Deseribe the vvay that the deep baek moseles reeeive their innervation. 

• Revievv the eoverings and parts of the spinal eord and study an illustration that 
shovvs the blood supply to the spinal eord. 

• Consult a dermatome ehart and relate this pattern of cutaneous innervation to 
the spinal eord segments. [G 348; L 27; N 164; C 326] 
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ehapter 2 

The Upper Limb 


The fonetion of the upper limb is to plaee the hand in position to be effeetive as a 
grasping tool. As such, the upper limb has adapted into a body part with great freedom of 
motion. Muscles that eontrol this motion extend aeross the baek and thorax. If the baek 
has previously been disseeted, the superficial group of baek muscles has been studied. If 
the upper limb is your first disseetion unit, you will be instructed to disseet the superficial 
group of baek muscles at the appropriate time. 

Surface Anatomy [G 476, 477; L 30; N 418; R 401, 402; C 
28] 

The upper limb is divided into four regions: shoulder, arm (brachium), forearm 
(antebrachium) , and hand (manus) . The surface anatomy of the upper limb ean be 
studied on a living subject or on the eadaver. Plaee the eadaver in the supine position 
(faee up) and palpate the following superficial structures (Fig. 2.1) : 

• J ugular noteh 

• Xiphisternal junction 

• Gostal margin 

• eiaviele 

• Aeromion 

• Anterior axillary fold 



• Posterìor axillary fold 

• Deltoid muscle 

• Bieeps braehii muscle 

• Trieeps braehii muscle 

• Cubital fossa 

• Medial epieondyle 

• Lateral epieondyle 

• Oleeranon 

• Flexor muscle mass (in the forearm) 

• Extensor muscle mass (in the forearm) 

• earpal bones (on the dorsum of the wrist) 

• Styloid proeess of the radius 

• Styloid proeess of the ulna 

• Thenar eminenee 

• Hypothenar eminenee 

Atlas Referenees: 

G = Grant's Atlas , 12th ed., page number 
L = LWW Atlas of Anatomy , Ist ed., page number 
N = Netter's Atlas , 4th ed., plate number 
R = Golor Atlas of Anatomy , 6th ed., page number 
e = eiemente's Atlas , 5th ed., plate number 
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Figure 2.1. Surface anatomy of the upper limb. 


Superficíal Veins and Cutaneous Nerves 
Disseetion Overview 

The superficial faseia of the upper limb eontains fat, superficial veins , and cutaneous 
nerves . In the living body, the superficial veins may be visible through the skin. They are 
frequently used for dravving blood and injeeting medieations. In the eadaver, the 
superficial veins are not conspicuous. The cutaneous nerves of the upper limb pieree the 





deep faseia to reaeh the soperfieial faseia and skin. 

The order of disseetion will be as follows: The anterior thoraeie wall and the upper limb 
proximal to the wrist will be skinned. The objeetive is to remove only the skin, leaving 
the superficial faseia undisturbed. The superficial veins and seleeted cutaneous nerves 
will be disseeted. The fat will then be removed so that the deep faseia may be observed. 

[G 484, 490; L 31; N 479, 480; R 400, 402; C 27] 
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Disseetion instructions 
Skin ineisions 

. Plaee the eadaver in the supine position. 

• Refer to Figure 2.2A . Before cutting, realize that the skin is thin on the anterior 
thoraeie wall. 

. Make a midline skin ineision from the j ugular noteh (A) to the xiphisternal j unction 
(C). 

. Make a skin ineision from the j ugular noteh (A) along the elaviele to the aeromion 
(B). Continue this ineision down the lateral side of the arm to a point that is 
approximately halfway down the arm (F). 

. At point F, make an ineision around the anterior and posterior surfaces of the arm, 
meeting on the medial side (G). 

. Make an ineision from the xiphisternal junction (C) along the eostal margin to the 
midaxillary line (V). 

. Make an ineision that begins at G on the medial surface of the arm and extends 
superiorly to the axilla. Extend this ineision inferiorly along the lateral surface of 
the trunk to V. 

. Make a transverse skin ineision from the middle of the manubrium to the 
midaxillary line, passing around the nipple. 

. Make a transverse skin ineision from the xiphisternal junction (C) to the Gà€"V 


meision. 


. Make a transverse skin ineision halfvvay betvveen the Aà€"B ineision and the 
ineision made in step 8. 

• Remove the skin from medial to lateral. Leave the nipple attaehed to the 
soperfieial faseia. Detaeh the skin along the midaxillary line and plaee it in the 
tissue eontainer. 

. If the baek has not been disseeted previously go to page 8, follovv the skinning 
instructions that are provided there, and return to this page. 

. Refer to Figure 2.2B . 

. Make an ineision that eneireles the vvrist (E). The skin is very thin (2 mm) on the 
anterior surface of the vvrist. 

. Make a longitudinal ineision on the anterior surface of the upper limb (E to G). 

. Remove the skin from the arm and forearm and plaee it in the tissue eontainer. Do 
not damage the superficial veins and cutaneous nerves in the superficial faseia. 


Superficial Veins [G 490; L 31; N 479, 480; R 398; C 27] 

. Use blunt disseetion to demonstrate the superficial veins of the arm and forearm 

(Fig. 2.3 ) . 

. Abduct the upper limb and have your disseetion partner hold it in the abducted 
position. 




Figure 2.2. Skin ineisions. A. Peetorai region. B. Upper iimb. 
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In the posterior forearm, demonstrate the basilie vein and eephalie vein 










Use a probe to follovv the eephalie and basilie veins proximally, freeing them from 
the surrounding fat and eonneetive tissue. 

Demonstrate that the eephalie and basilie veins are joined aeross the cubital fossa 
by the median cubjtal vein . This pattern ean be quite variable and should be 
observed on other eadavers. 

Follovv the eephalie vein proximally into the peetoral region vvhere it courses in 
the deltopeetoral groove betvveen the deltoid muscle and the peetoralis major 
muscle. Near the elaviele, the eephalie vein passes deeply through the 
deltopeetoral triangle to join the axillary vein. 

Follovv the basilie vein proximally. Before reaehing the axilla, it pierees the deep 
faseia to join the braehial vein. 

Use a probe to elevate the superficial veins (Fig. 2.3 ) . Note that perforating 
veins penetrate the deep faseia and eonneet the superficial veins to deep veins. 
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Figure 2.3. Soperfieial veins and cutaneous nerves. 


Cutaneous Nerves [G 484; L 31; N 479, 480; R 400; C 27] 

. Before disseeting, use an illustration to familiarize yourself with the course and 
distribution of the cutaneous nerves of the arm and forearm (Fig. 2.3 ) : 

o Superior lateral cutaneous nerve of the arm 
o Inferior lateral cutaneous nerve of the arm 


O 


Posterior cutaneous nerve of the arm 

























o 


Intereostobraehial nerve 


o Medial cutaneous nerve of the arm 
o Posterior cutaneous nerve of the forearm 
o Lateral cutaneous nerve of the forearm 
o Medial cutaneous nerve of the forearm 
o Superficial braneh of the radial nerve 
o Dorsal braneh of the ulnar nerve 

Disseet only four of the cutaneous nerves: 

o Lateral cutaneous nerve of the forearm à€" loeated at the level of the 
elbovv in the superficial faseia lateral to the bieeps braehii tendon. Note its 
elose relationship to the eephalie vein and the median cubital vein. 

o Medial cutaneous nerve of the forearm à€" loeated on the medial side of 
the bieeps braehii tendon. Note its elose relationship to the basilie vein. 

o Superficial braneh of the radial nerve à€" loeated in the superficial faseia 
near the styloid proeess of the radius. Expose only 2 or 3 em of this nerve. 

o Dorsal braneh of the ulnar nerve à€" loeated in the superficial faseia near 
the styloid proeess of the ulna. Expose only 2 or 3 em of this nerve. 

The cutaneous nerves to the digits vvill be studied vvith the hand. 

Remove all remaining superficial faseia from the arm and forearm, preserving the 
superficial veins and nerves that you have disseeted. Do not disturb the deep 
faseia. Plaee the superficial faseia in the tissue eontainer. 

Examine the deep faseia of the upper limb. Note that the deep faseia of the upper 
limb extends from the shoulder to the fingertips. It attaehes to the bones of the 
upper limb and forms eompartments that eontain groups of muscles. The deep 
faseia of the upper limb is regionally named: braehial faseia in the arm and 
antebraehial faseia in the forearm. In the hand the deep faseia is ealled palmar 
faseia on the palmar surface and dorsal faseia of the hand on the dorsal surface. 


Disseetion Review 


. Revievv the superficial faseia of the upper limb. 

• Use the disseeted speeimen to traee the course of the superficial veins from distal 
to proximal. 

. Revievv the loeation of the eephalie vein, basilie vein, and median cubital vein in 
the cubital fossa and reeall that these are important for venipuncture. 

. Use the disseeted speeimen to revievv the four cutaneous nerves that you have 
disseeted. Use an illustration to revievv the pattern of distribution of the 
cutaneous nerves that you did not disseet. 

. eompare this pattern of cutaneous nerve distribution to a dermatome ehart. 

. Revievv the deep faseia of the upper limb and name its parts. [G 483, 484; L 31; 
N 481, 482; C 26] 
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Superficíal Group of Baek Muscles 

lnstructions for disseetion of the superficial group of baek muscles are found in Ghapter 1 
, The Baek. If you are disseeting the upper limb before the baek, the superficial group of 
baek muscles must be disseeted novv. Turn to pages 9 to 11, eomplete that disseetion, and 
return to this page. 

Scapular Regíon 
Disseetion Overview 

There are six shoulder (scapulohumeral) muscles: deltoid , supraspìnatus, infraspinatus 
, teres minor, teres major , and subscapularis . The order of disseetion vvill be as 
follovvs: The deltoid muscle vvill be studied, and then it vvill be detaehed from its proximal 
attaehment and the course of its nerve and artery vvill be studied. Subsequently, the four 
muscles arising from the dorsal surface of the scapula (supraspinatus, infraspinatus, teres 
major, teres minor) vvill be disseeted and their nerves and blood vessels vvill be 


demonstrated. The subscapularis muscle will be disseeted with the axiiia. 

Skeleton of the Scapular Region [G 518; L 31; N 421; R 371, 
373; e 76, 77] 

Refer to a skeieton. On the scapula , identify (Fig. 2.4 ) : 

• Aeromion 

• Suprascapular noteh 

• Supraspinousfossa 

• Spine 

• lnfraspinousfossa 

• Supraglenoid tubercle 

• Glenoid eavity 

• Infraglenoid tubercle 

• Goraeoid proeess 

On the humerus, identify (Fig. 2.4 ) : 

• Head 
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Figure 2.4. Skeleton of the seapolar region. 


• Greater tubercle 

• Lesser tubercle 

• lntertubercular sulcus (bieipital groove) 

• Surgical neek 

• Deltoid tuberosity 

• Radial groove 


Disseetion instructions 

. Plaee the eadaver in the prone position (faee down). Abduct the upper limb to 
45Á°. If a bloek is available, plaee it under the ehest. 

• Use blunt disseetion to define the borders of the deltoid muscle . The proximal 
attaehments of the deltoid muscle are the spine of the scapula, the aeromion of 
the scapula, and the lateral one-third of the elaviele. The distal attaehment of the 
deltoid muscle is the deltoid tuberosity of the humerus. The deltoid muscle 
abducts the humerus. [G 513; L 36; N 424; R 382; C 328] 















Use a sealpel to detaeh the deltoid muscle from its proximal attaehments. Make 
your cuts elose to the bone. Leave the muscle attaehed to its distal attaehment on 
the humerus. Refleet the deltoid muscle laterally, taking eare not to tear the 
vessels and nerve that course along its deep surface. 

Observe the axillary nerve and the posterior circumflex humeral artery and vein 

on the deep surface of the deltoid muscle near its attaehment to the humerus. 

Use a probe to elean the nerve and vessels and traee them around the surgical 
neek of the humerus (Fig. 2.5 ) . [G 528; L 37; N 426; R 383; C 43] 

Note that the axillary nerve innervates the deltoid muscle and the teres minor 
muscle . 

Follovv the axillary nerve and the posterior circumflex humeral artery and vein 
deeply. Push your finger parallel to the nerve and vessels to open the 

quadrangular spaee (Fig. 2.5 ) . Define the borders of the quadrangular spaee : 

o Superior border á€“ inferior border of the teres minor muscle 
o Lateral border à€" surgical neek of the humerus 
o Medial border à€" long head of the trieeps braehii muscle 
o Inferior border à€" superior border of the teres major muscle 

Identify the long head of the trieeps braehii muscle . Observe that the long head 
of the trieeps braehii muscle passes anterior to the teres minor muscle and 
posterior to the teres major muscle. 

Use a probe to elean and define the borders of the teres minor muscle . The 
proximal attaehment of 
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the teres minor muscle is the lateral border of the scapula. The distal attaehment 
of the teres minor muscle is the inferior faeet of the greater tubercle of the 
humerus. The teres minor muscle laterally rotates the humerus. 


Posteríor vfew 
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Supraspinatus m. (cut) 
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Infraspinatos tendon (cut) 


Joint eapsole of shoolder 


Deltoid m. (refteeted) 


Teres minor m 


Infraspinatos m. (cut) 


Triangular spaee with 
ctrcumflex scapular 
artery deep to spaee 


Teres major m. 
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Figure 2.5. Blood and nerve supply to the posterior aspeet of the shoulder. 


eiean and define the borders of the teres major muscle . The proximal 
attaehment of the teres major muscle is the inferior angle of the scapula. The 
distal attaehment of the teres major muscle is the medial lip of the 
intertubercular sulcus of the humerus. The teres major muscle adducts and 
medially rotatesthe humerus. 

Define the borders of the triangolar spaee : 

o Superior border à€" inferior border of the teres minor muscle 
o Lateral border à€" tendon of the long head of the trieeps braehii muscle 
o Inferior border à€" superior border of the teres major muscle 

Note that the circumflex scapular artery may be found deep vvithin the triangular 


spaee. 


Refleet the trapezius muscle superiorly, leaving it attaehed along the 
à€oehingeà€* of eervieal faseia that was ereated during the baek disseetion. 

eiean and define the borders of the supraspìnatusmuscle . The proximal 
attaehment of the supraspinatus muscle is the supraspinous fossa of the scapula. 
The distal attaehment of the supraspinatus muscle is the highest faeet of the 
greater tubercle of the humerus. The supraspinatus muscle initiates abduction of 
the humerus. 

Use a probe to define the borders of the infraspjnatus muscle . The proximal 
attaehment of the infraspinatus muscle is the infraspinous fossa of the scapula. 
The distal attaehment of the infraspinatus muscle is the middle faeet of the 
greater tubercle of the humerus. The infraspinatus muscle laterally rotates the 
humerus. 

The suprascapular artery and the suprascapular nerve are found deep to the 
supraspinatus muscle (Fig. 2.5 ) . To see them, the supraspinatus muscle must be 
refleeted. [G 528; L 37; N 426; R 406; C 25] 

Use a sealpel to transeet the supraspinatus muscle about 5 em lateral to the 
superior angle of the scapula but medial to the suprascapular noteh. Hold a 
disarticulated scapula over the scapula of the eadaver to help you loeate the 
proper level of the cut. 

Use blunt disseetion to loosen, from the supraspinous fossa, the portion of the 
supraspinatus muscle that is distal to the transeetion. Refleet it laterally. Leave it 
attaehed to the humerus. 

Identify the suprascapular artery and nerve . Follow the artery and nerve 
superiorly. Observe that the suprascapular artery passes superior to the superior 
transverse scapular ligament and the suprascapular nerve passes inferior to it 
(Fig. 2.5 ) . This relationship ean be remembered by use of a 
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mnemonie deviee: à€oeA rmy (a rtery) goes over the bridge; N avy (n erve) goes 
under the bridge.à€* 

Transeet the infraspinatus muscle about 5 em lateral to the vertebral border of 


the scapula (Fig. 2.5 ) . 

• Use blunt disseetion to loosen, from the infraspinous fossa, the portion of the 
infraspinatus muscle that is distal to the transeetion. Refleet it laterally. 

. Follovv the suprascapular artery and the suprascapular nerve inferiorly. Note 
that they reaeh the infraspinatus muscle by coursing deep (anterior) to the spine 
of the scapula (Fig. 2.5 ) . 

• The suprascapular artery contributes to the eollateral circulation of the scapular 
region. Use an illustration to study the scapular anastomosis . [G 504; L 38; N 
427; R406] 

• The four muscles of the rotator cuff are the supraspinatus , infraspinatus , teres 
minor , and subscapularis . The subscapularis muscle vvill be disseeted vvith the 
axilla. Use an illustration to study the distal attaehments of the rotator cuff 
muscles. [G 516, 517, 534; L 45; N 420, 421; R 383; C 33] 


Disseetion Review 

• Replaee the muscles of the scapular region in their eorreet anatomieal positions. 

. Use an illustration and the disseeted speeimen to revievv the proximal attaehment 
and distal attaehment of eaeh muscle of the scapular region. List the aetion of 
eaeh muscle and the eombined aetion of the rotator cuff group of muscles. 

. Revievv the origin, course, and distribution of the transverse eervieal artery, dorsal 
scapular artery, and suprascapular artery. 

. Revievv the scapular anastomosis. 

. Revievv the relationship of the suprascapular artery and the suprascapular nerve to 
the superior transverse scapular ligament. 

. Revievv the innervation of eaeh muscle disseeted today. 


Peetoral Region 


Disseetion Overview 

The peetoral region (L., pectus , ehest) eovers the anterior thoraeie wall and part of the 
lateral thoraeie wall. The order of disseetion will be as follows: The breast will be 
disseeted in female eadavers. The superficial faseia will be removed in eadavers of both 
sexes. 

Disseetion instructions 


Breast [G 4, 5; L 39; N 182; R 290; C 4á€"6] 

The breast is disseeted in female eadavers only. Students with male eadavers must 
observe at another disseetion table. Because of the advaneed age of some eadavers, it 
may be difficult to disseet and identify all of the structures listed. Expect the lobes of the 
gland to be replaeed by fat with advaneed age. 

The breast extends from the lateral border of the sternum to the midaxillary line, and 
from rib 2 to rib 6. The mammary gland is a modified sweat gland that is eontained within 
the superficial faseia of the breast (Fig. 2.6 ) . The breast is positioned anterior to the 
peetoral faseia (the deep faseia of the peetoralis major muscle). The peetoral faseia is 
attaehed to the overlying skin by the suspensory ligaments of the breast that pass 
between the lobes of the mammary gland. 

• Identify the areola and the nipple (Fig. 2.6 ) . 

• Use the handle of a foreeps to seoop the fat out of several eompartments between 
suspensory ligaments . These areas between suspensory ligaments onee eontained 
lobes of functional glandular tissue. 

• Make a parasagittal (superior to inferior) cut through the nipple that divides the 
breast into a medial half and a lateral half (Fig. 2.6 ) . 

• On the cut edge of the breast, use a probe to disseet through the fat deep to the 
nipple. Gonfine 
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your seareh area to within 3 em deep to the areola. Find and elean one of the 15 
to 20 lactiferous ducts that eonverge on the nipple. Identify the lactiferous sinus 
, which is an expanded part of the lactiferous duct loeated deep to the nipple. 
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Figure 2.6. Breast in sagittal seetion 


Traee one lactiferous duct to the nipple and attempt to identify its opening. 

Use an illustration to study the lymphatie drainage of the mammary gland . [G 9; 
L 40; N 184; R 290; C 7] 

Insert your fingers behind the breast and open the retromammary spaee . Note 
that the normal breast ean be easily separated from the underlying deep faseia of 
the peetoralis major muscle. 

Remove the breast from the anterior surface of the peetoralis major muscle with 



the aid of a sealpel. 

Store the breast in a plastie bag. 


eiinieal Gorrelation 
Breast 

For deseriptive purposes, elinieians divide the breast into four quadrants. 
The superolateral (upper outer) quadrant eontains a large amount of 
glandular tissue and is a eommon site for breast eaneers to develop. From 
this quadrant, an á€oeaxillary tailá€* of breast tissue often extends into 
the axilla. 

In advaneed stages of breast eaneer, the tumor may invade the underlying 
peetoralis major muscle and its faseia. When this happens, the tumor and 
breast beeome fused to the ehest wall, a eondition that ean be deteeted by 
palpation during a physieal examination. As the breast tumor enlarges, it 
plaees traetion on the suspensory ligaments, resulting in dimpling of the 
skin overlying the tumor. 


Superficial Faseia 

• Disseetion of the soperfieial faseia must be performed on both male and female 
eadavers. 

• The platysma muscle is a muscle of faeial expression that may extend inferior to 
the elaviele into the superficial faseia of the superior thorax. It is very thin, but 
broad. If the platysma muscle is present in the thorax, disseet it from the 
superficial faseia that lies deep to it and refleet it superiorly. Do not extend the 
disseetion field superior to the elavieles. 

. Make a vertieal cut through the superficial faseia in the midline of the sternum. 
Make additional cuts through the superficial faseia eorresponding to skin ineisions 
Aà€"Bà€"F, Cà€"V, and Gà€"V (Fig. 2.2A ) . 

• Use blunt disseetion to remove the superficial faseia, proeeeding from medial to 



lateral. 


• Study an illustration of the cutaneous branehes of a typieal spinal nerve (Fig 2.7 
) . The anterior cutaneous branehes are small and emerge from the intereostal 
spaee lateral to the border of the sternum. Do not attempt to find them. [G 20; L 

161; N 192; R 214; C 8] 

• As you peel baek the superficial faseia, identify an intereostal spaee by palpation. 
Palpate the lateral cutaneous branehes of the intereostal nerves vvhere they 
leave the intereostal spaee and enter the superficial faseia. Identify one lateral 
cutaneous braneh (from intereostal spaee 4, 5, or 6) vvhile the superficial faseia is 
being removed. Traee itsanterior and posterior branehesfor a short distanee and 
preserve them. 

• Detaeh the superficial faseia along the midaxillary line and plaee it in the tissue 
eontainer. 


Disseetion Review 

. Revievv the loeation and parts of the breast. 

• Use an illustration to revievv the vascular supply to the breast. 

• Discuss the pattern of lymphatie drainage of the breast and identify by name the 
lymph node groupsthat are involved. 

• Use an illustration of the branehing pattern of a typieal spinal nerve to revievv the 
innervation of the anterior thoraeie vvall and breast (Fig. 2.7 ) . 


Muscles of the Peetorai Region 
Disseetion Overview 

The muscles of the peetoral region are the peetoralis major, peetoralis minor, and 
subclavius muscles. The muscles of the peetoral region attaeh the upper limb to the 
thoraeie skeleton. The peetoral muscles are positioned immediately deep to the 
superficial faseia (deep to the breast). 


The disseetion will proeeed as follows: The peetoralis major muscle will be studied and 
refleeted. The peetoralis minor muscle and elavipeetoral faseia will be studied. The 
subclavius muscle will be identified. The peetoralis minor muscle will be refleeted, and 
the branehes of the thoraeoaeromial artery will be disseeted. 
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Figure 2.7. Distribution of a thoraeie spinal nerve. 
















Disseetion instructions 


. eiean the superficial surface of the peetoralis major muscle , using your fingers 
to define its borders (Fig. 2.8 ) . Study an illustration and note that the deep 
faseia on the surface of the peetoralis major muscle is ealled peetoral faseia and 
that it is continuous with the axillary faseia that forms the floor of the axilla. [G 

498; L 41; N 424; R 408; C 13] 


• Identify the two heads of the peetoralis major muscle: clavicular head and 
sternoeostal head (Fig. 2.8 ) . Observe that the j uncture of these two heads is at 
the sternoclavicular joint. 

• Use your fingers to traee the tendon of the peetoralis major muscle to its distal 
attaehment on the humerus. The peetoralis major muscle flexes, adducts, and 
medially rotatesthe humerus. 

. Between the clavicular head of the peetoralis major muscle and the adjaeent 
deltoid muscle, use blunt disseetion to define the borders of the deltopeetoral 
triangle and find the eephalie vein . Preserve the eephalie vein in subsequent 
steps of this disseetion. 

. Relax the sternal head of the peetoralis major muscle by flexing and adducting the 
arm. Gently insert your fingers posterior to the inferior border of the peetoralis 
major muscle. Greate a spaee between the posterior surface of the peetoralis 
major and the elavipeetoral faseia . Push your fingers superiorly to open this 
spaee. 

. Use seissors to detaeh the sternoseostal head of the peetoralis major muscle from 
its attaehment to the sternum (Fig. 2.8 , dashed line). 


. Palpate the deep surface of the peetoralis major muscle to loeate the medial and 
lateral peetoral nerves and vessels . Preserve these nerves and vessels. 

. Use seissors to cut the clavicular head of the peetoralis major muscle elose to the 
elaviele (Fig. 2.8 ) . 
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Preserve the eephalie vein. Note that the lateral peetoral nerve and the peetoral 
braneh of the thoraeoaeromial artery enter the deep surface of the clavicular 


head. 
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Figure 2.8. Cuts for refleetion of the peetoralis major and peetoralis minor 
muscles. 


Refleet the peetoralis major muscle laterally. Attempt to preserve the nerves and 
vessels that enter its deep surface. 

Deep to the peetoralis major muscle are the elavipeetoral faseia , peetoralis 
minor muscle , and subclavius muscle . [G 498; L 41; N 428; R409] 

Identify the peetoralis minor muscle. The proximal attaehment of the peetoralis 
minor muscle is ribs 3 to 5 near their eostal eartilages. Its distal attaehment is 
onto the eoraeoid proeess of the scapula. The peetoralis minor muscle dravvs the 
glenoid eavity of the scapula anteriorly and inferiorly. 

Note that the medial peetoral nerve pierees the peetoralis minor muscle and then 
entersthe peetoralis major muscle, innervating both. 

Identify the subclaviusmuscle , vvhieh is loeated inferior to the elaviele (Fig. 2.8 
). The subclavius muscle, vvhieh is attaehed to the elaviele and the first rib, 
depresses the elaviele. 













• Read a deseription of the elavipeetoral faseia and onderstand that it is 
immediately deep to the peetoralis major muscle. The elavipeetoral faseia is 
attaehed to the elaviele. It passes both superficial and deep to the subclavius 
muscle and the peetoralis minor muscle. The elavipeetoral faseia is attaehed to 
the axillary faseia inferiorly. 

• eiean the eephalie vein where it erosses the anterior surface of the peetoralis 
minor tendon. The eephalie vein passes through the eostoeoraeoid membrane 
(part of the elavipeetoral faseia) medial to the peetoralis minor tendon. The 

thoraeoaeromial artery and the lateral peetoral nerve also passthrough the 
eostoeoraeoid membrane. 

• Use seissors to detaeh the peetoralis minor muscle from its proximal attaehments 
on ribs 3 to 5 (Fig. 2.8 , dashed line). 

• Refleet the peetoralis minor muscle superiorly. Leave the muscle attaehed to the 
eoraeoid proeess of the scapula. [G 500; L 42; N 427; R 412; C 15] 

• eiean and define the branehes of the thoraeoaeromial artery (Fig. 2.9 ) : 

o Aeromial braneh passes laterally aeross the eoraeoid proeess toward the 
aeromion. 

o Deltoid braneh courses laterally in the deltopeetoral groove between the 
deltoid muscle 
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and peetoralis major muscle. The deltoid braneh aeeompanies the eephalie 


vem. 


Thoraeoaeromial a. 



Figure 2.9. Blood supply to the peetoral region. 


o Peetoral braneh passes betvveen the peetoralis major muscle and the 
peetoralis minor muscle and supplies both. 

o eiavieolar braneh courses superiorly and medially to supply the subclavius 
muscle. 

• Along the lateral border of the peetoralis minor muscle, identify the lateral 
thoraeie artery (Fig. 2.9 ) . Do not follovv the lateral thoraeie artery at this time. 

• Identify the serratus anterior muscle (Fig. 2.8 ) . Note its extensive proximal 
attaehment on the upper eight ribs. The distal attaehment of the serratus anterior 
muscle is the deep surface of the scapula along the entire length of its medial 
border. You eannot see the distal attaehment at thistime. 


Disseetion Review 

• Replaee the peetoral muscles into their eorreet anatomieal positions. 

• Revievv the attaehments of the peetoralis major, peetoralis minor, and subclavius 






muscles. Revievv their aetions, innervations, and blood supply. 

• Revievv the relationship of the elavipeetoral faseia to the muscles, vessels, and 
nerves of this region. 

• Be sure that you understand the role played by the elavipeetoral faseia in 
supporting the floor of the axilla. 

• Name all branehes of the thoraeoaeromial artery and the structures supplied by 
eaeh braneh. 


Axilla 

Disseetion Overview 

The axilla isthe region betvveen the peetoral muscles, the scapula, the arm, and the 
thoraeie vvall (Fig. 2.10 ) . It is a region of passage for vessels and nerves that course from 
the root of the neek into the upper limb. The eontents of the axilla are the axillary 
sheath , braehial plexus , axillary vessels and their branehes , lymph nodes and 
lymphatie vessels , portions of three muscles , and a eonsiderable amount of fat and 
eonneetive tissue. 

Study a diagram and note the follovving boundaries of the axilla : [G 502; N 428] 

• Apex of the axilla à€" bounded by the elaviele anteriorly, the upper border of the 
scapula posteriorly, and the first rib medially 

• Base of the axilla à€" skin and faseia of the armpit 

• Anterior wall à€" peetoralis major muscle, peetoralis minor muscle, and 
elavipeetoral faseia 
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Figure 2.10. VValls and eontents of the axilla (transverse seetion). 


• Posterior wall à€" posterior axillary fold (teres major and latissimus dorsi 
muscles) and the subscapularis muscle that eovers the anterior surface of the 
scapula 

. Medial wall à€" upper portion of the thoraeie wall and the serratus anterior 
muscle, which overlies this wall 

• Lateral wall à€" intertubercular sulcus of the humerus 

The order of disseetion will be asfollows: The peetoralis major and peetoralis minor 
muscles will be refleeted to expose the eontents of the axilla. The axillary vein and its 
tributaries will be removed. The branehes of the axillary artery will be disseeted. The 
braehial plexuswill be studied. 











Disseetion instructions 


. Revievv the peetoralis major muscle, the peetoralis minor muscle, and the 
elavipeetoral faseia. 

• Refleet the peetoralis major muscle laterally. 

. Refleet the peetoralis minor muscle superiorly. 

. Abduct the arm to about 45Á°. 

. Identify the axillary sheath (Fig. 2.10 ) . The axillary sheath is a eonneetive tissue 
structure that surrounds the axillary vessels and braehial plexus. The axillary 
sheath extends from the lateral border of the first rib to the inferior border of the 
teres major muscle. 

. Use seissors to open the anterior surface of the axillary sheath. 

. Identify the axillary vein vvithin the axillary sheath. Note that the axillary vein is 
formed at the lateral border of the teres major muscle by the joining of the tvvo 
braehial veins. The axillary vein 
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ends at the lateral border of the first rib vvhere it is continuous vvith the 
subclavian vein. 

. To enhanee disseetion of the arteries and nerves in the axilla, the axillary vein 
must be removed. Cut the eephalie vein vvhere it joins the axillary vein and 
preserve the eephalie vein. Cut the axillary vein at the lateral border of the first 
rib and bluntly disseet it distally as far as possible. Use a probe to disseet the 
axillary vein from the structures that lie posterior to it (axillary artery and 
braehial plexus). Cut the axillary vein at the lateral border of the teres major 
muscle and remove it. [G 501; N 429; R411; C 14] 

. As the disseetion proeeeds, remove veins that are tributary to the axillary vein. 
Preserve the aeeompanying arteries. Note the presenee of lymph nodesthat are 
assoeiated vvith the veins. 


Axillary Artery [G 508, 509; L 44; N 427; R 412; C 16] 


The axillary artery begins at the lateral border of the first rib vvhere it is the continuation 
of the subclavjan artery (Fig. 2.11 ) . The axillary artery ends at the inferior border of 
the teres major muscle vvhere its name ehanges to braehial artery . The axillary artery is 
surrounded by the braehial plexus (Fig. 2.10 , inset) . The braehial plexus must be 
retraeted and preserved during disseetion of the axillary artery and its branehes . 

• Identify the three parts of the axillary artery (Fig. 2.11 ) : 

o First part extends from the lateral border of the first rib to the medial 
border of the peetoralis minor muscle. 
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Figure 2.11. Branehes arising from the axillary artery. 


o Seeond part lies posterior to the peetoralis minor muscle. 

o Third part extends from the lateral border of the peetoralis minor muscle 
to the inferior border of the teres major muscle. 

Disseetion note: The branehing pattern of the axillary artery may vary 
from that vvhieh is eommonly illustrated. If the pattern is different in your 
speeimen, note that the branehes are named aeeording to their 
distribution rather than by their origin. 

The first part of the axillary artery has one braneh, the superior thoraeie artery . 
Follovv the superior thoraeie artery to its area of distribution in the first and 
seeond intereostal spaees. 

The seeond part of the axillary artery has tvvo branehes (Fig. 2.11) : 

o Thoraeoaeromial artery arises at the medial border of the peetoralis 
minor muscle and penetrates the eostoeoraeoid membrane. 

o Lateral thoraeie artery arises at the lateral border of the peetoralis minor 
muscle (65°/c) and deseends along the lateral border of the peetoralis minor 
muscle. The lateral thoraeie artery may arise from the subscapular artery 
or from the thoraeoaeromial artery. 

Use blunt disseetion to open the elavipeetoral faseia and identify the 
thoraeoaeromial artery on the medial side of the peetoralis minor muscle. 

Revievv the branehes of the thoraeoaeromial artery that have been disseeted 
previously: 

o Aeromial braneh passes laterally aeross the eoraeoid proeess to the 
aeromion. 

o Deltoid braneh courses laterally in the deltopeetoral groove. It 
aeeompanies the eephalie vein. 

o Peetoral braneh passes betvveen the peetoralis major and peetoralis minor 


muscles and supplies both. 


o Clavjcular braneh courses superiorly and mediaiiy to suppiy the subciavius 
muscie. 

• Identify the lateral thoraeie artery and follovv it along the lateral border of the 
peetoralis minor muscle (Fig. 2.11 ) . The lateral thoraeie artery supplies the 
peetoral muscles, the serratus anterior muscle, the axillary lymph nodes, and the 
lateral thoraeie vvall. In females, the lateral thoraeie artery also supplies the 
lateral portion of the mammary gland. 

• The third part of the axillary artery has three branehes: subscapular artery , 
posterior circumflex humeral artery , and anterior circumflex humeral artery . 
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• Identify the subscapular artery . It is the largest braneh of the axillary artery. The 
subscapular artery courses inferiorly for a short distanee before dividing into the 
circumflex scapular artery (to muscles on the posterior surface of the scapula) 
and the thoraeodorsal artery (to the latissimus dorsi muscle). The subscapular 
artery gives off several unnamed muscular branehes. 

• Find the anterior and posterior circumflex humeral arteries , vvhieh arise from 
the axillary artery distal to the origin of the subscapular artery. Oeeasionally, 
these tvvo arteries may arise from a short eommon trunk. They supply the deltoid 
muscle. 

• Observe that the posterior circumflex humeral artery is the larger of the tvvo 
circumflex humeral arteries. Follovv it as it passes posterior to the surgical neek of 
the humerus vvith the axillary nerve. Demonstrate that the posterior circumflex 
humeral artery and the axillary nerve pass through the quadrangular spaee. 

• The anterior circumflex humeral artery courses around the anterior surface of 
the humerus at the surgical neek. It passes deep to the tendon of the long head of 
the bieeps braehii muscle. 


Braehial Plexus [G 508; L 43; N 429; R 413; C 14] 

The braehial plexus begins in the root of the neek superior to the elaviele. It passes 


distally tovvard the base of the axilla vvhere its terminal branehes arise. Only the 

infraclavicular part of the braehial plexus vvill be disseeted at this time. The 
supraclavicular part vvill be disseeted vvith the neek. 

The three eords of the braehial plexus (lateral, medial, and posterior) are named 
aeeording to their relationship to the seeond part of the axillary artery (posterior to the 
peetoralis minor muscle) (Fig. 2.12 ) . 

• Identify the musculocutaneous nerve . It is the most lateral terminal braneh of 
the braehial plexus and enters the eoraeobraehialis muscle. 

. To find the lateral eord , use your fingers to follovv the musculocutaneous nerve 
proximally. 

• Observe that the lateral eord gives rise to one other large braneh, the lateral root 
of the median nerve . Follovv the lateral root distally and identify the median 
nerve. 

• To find the medial eord , traee the medial root of the median nerve proximally. 

• A portion of the medial eord continues distally as the ulnar nerve . 

. Note that the three terminal branehes (musculocutaneous nerve, median nerve, 
and ulnar nerve) that you have j ust identified form the letter M anterior to the 
third part of the axillary artery (Fig. 2.12 ) . 
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Figure 2.12. Relationship of the braehial plexusto the axillary artery. 


Traee the medial and lateral peetoral nerves from the refleeted peetoral muscles 
to their originsfrom the medial and lateral eords, respeetively. 

Identify two branehes that arise from the inferior edge of the medial eord. They 

are the medial cutaneous nerve of the forearm and the medial cutaneous nerve 

of the arm . Llse your fingers to traee these nerves a short distanee (7.5 em) into 
the arm. 









Retraet the axillary artery, the lateral eord, and the medial eord in the soperior 
direetion. This proeedore exposes the posterior eord of the braehial plexus. The 
branehes of the posterior eord are the axillary nerve , radial nerve , and three 

subscapular nerves (upper, middle, and lower). 

Use blunt disseetion to elean the axillary nerve . Observe that the axillary nerve 
passes posterior to the humerus and courses through the quadrangular spaee with 
the posterior circumflex humeral artery (Fig. 2.13 ) . 

Use blunt disseetion to elean the radial nerve and eonfirm that it leaves the axilla 
by passing posterior to the humerus. The radial nerve is the motor and sensory 
nerve to the posterior portion of the upper limb. 

Identify the subscapular nerves that arise from the posterior eord (Fig. 2.13 ) and 
verify that they run 
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in the loose eonneetive tissue on the anterior surface of the subscapularis muscle: 


O 


IJpper subscapular nerve innervates the subscapularis muscle. 



Circumflex scapular 
artery 


Trieeps braehii 
(long head) 


Latissimos dorsi m. 


eoraeoid proeess of 

Greater tubercle 
Lesser tubercle 


Axillary nerve 

Posterior 
humeral artery 


Radial 


Subscapularis m. 


Posterior eord 


Subscapular nerves; 
Llpper 

Middle (Thoraeodorsal) 
Lower 


Figure 2.13. Posterior wall of the axilla and posterior eord of the braehial 
plexus. 


o Middle subscapular nerve (thoraeodorsal nerve ) innervates the latissimus 
dorsi muscle. 

o Lower subscapular nerve innervates the subscapularis muscle and the 
teres major muscle. 

Identify the three muscles that form the posterior wall of the axilla: latissimus 
dorsi , teres major , and subscapularis (Fig. 2.13 ) . 

Examine the subscapularis muscle . The proximal attaehment of the subscapularis 
muscle is the subscapular fossa of the scapula. The distal attaehment of the 
subscapularis muscle is the lesser tubercle of the humerus. The subscapularis 
muscle medially rotates the humerus. The subscapularis muscle is a member of 










the rotator cuff group of muscles . 

• Verify that the medial wall of the axilla is formed by the serratus anterìor muscle 
(Fig. 2.10 ) . Use an illostration to study the attaehments of the serratus anterior 
muscle. The proximal attaehments of the serratus anterior muscle are the 
external surfaces of ribs 1 to 8. Its distal attaehment is the anterior surface of the 
medial border of the scapula. The serratus anterior muscle protraets the scapula. 
The serratus anterior muscle also rotates the scapula, espeeially when the arm is 
abducted above the horizontal plane. [G 511; L 41; N 429; R 412; C 14] 

• Use your fingers to follow the serratus anterior muscle posteriorly toward the 
medial margin of the scapula. On the superficial surface of this muscle, use a 
probe to free the longthoraeie nerve . Note the vertieal course of this nerve. 
Observe its branehes to the serratus anterior muscle. Follow the nerve superiorly 
as far as possible toward the apex of the axilla. 


eiinieal eorrelation 
Nerve I njuries 

The long thoraeie nerve is vulnerable to stab wounds and to surgical 
injury during radieal masteetomy. Injury of the long thoraeie nerve affeets 
the serratus anterior muscle. When a patient with paralysis of the serratus 
anterior muscle is asked to push with both hands against a wall, the medial 
border of the scapula protrudes on the affeeted side, a eondition known as 
à€oewinged scapula.á€* 

The thoraeodorsal nerve is vulnerable to eompression injuries and 
surgical trauma during masteetomy. Injury of the thoraeodorsal nerve 
affeets the latissimus dorsi muscle resulting in a weakened ability to 
extend, adduct, and medially rotate the arm. 

The axillary nerve courses around the surgical neek of the humerus and 
may be injured during a fracture or during an inferior disloeation of the 
shoulder joint. I njury of the axillary nerve affeets the deltoid muscle and 
teres minor muscle, resulting in a weakened ability to abduct and laterally 
rotate the arm. 


Disseetion Review 


• Replaee the peetoralis major muscle and the peetoralis minor muscle into their 
eorreet anatomieal positions and revievv their attaehments. 

• Revievv the boundaries of the axilla. 

• Use the disseeted speeimen to observe the relationship of the three parts of the 
axillary artery to the peetoralis minor muscle. 

• Reeite the names of all of the branehes of the axillary artery and identify eaeh 
braneh on your disseeted speeimen. 

• Test your understanding of the braehial plexus by dravving a picture that shovvs its 
structure and branehes. Extend this exercise to the eadaver by demonstrating the 
divisions, eords, and terminal branehes of the infraclavicular portion of the 
braehial plexus. 

. Revievv the motor nerve supply to the muscles of the scapular region. Name eaeh 
muscle and the nerve that supplies it. Realize that some of these nerves arise 
from the supraclavicular portion of the braehial plexus and that they have not yet 
been disseeted eompletely. 
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• Revievv the movements of the scapula. 

. Examine other eadavers to gain an appreeiation of variations in the branehing 
patterns of arteries and nerves. 

. Use an illustration to revievv the lymphatie drainage of the axilla. 


Arm and Cubítal Fossa 
Disseetion Overview 

The braehial faseia (deep faseia of the arm) is a sleeve of tough eonneetive tissue that is 
continuous at its proximal end vvith the peetoral faseia, the axillary faseia, and the deep 
faseia that eoversthe deltoid and latissimus dorsi muscles. Distally, the braehial faseia is 



continuous with the antebraehial faseia (deep faseia of the forearm) . The braehial 
faseia is eonneeted to the medial and lateral sides of the humerus by intermuscular septa 
(Fig. 2.14 ) , ereating an anterior (flexor) eompartment and a posterior (extensor) 
eompartment for the muscles of the arm. The anterior eompartment eontains three 
muscles (bieeps braehii, braehialis, and eoraeobraehialis) and the musculocutaneous 
nerve. The posterior eompartment eontains two muscles (trieeps braehii and anconeus), 
the radial nerve, and the deep artery and vein of the arm. 

The order of disseetion will be as follows: The anterior eompartment of the arm will be 
opened and its eontents will be studied. Nerves and blood vessels will then be traeed 
distally through the arm to the elbow region. The eadaver will be turned to the prone 
position to eomplete the disseetion of the posterior eompartment of the arm. 

Skeleton of the Arm and Cubital Region [G 544; L 32, 33; N 
436; R 373, 374; C 77, 84] 

Refer to a skeleton. On the humerus , identify (Fig. 2.15 ) : 

• Medial epieondyle 

• Lateral epieondyle 

• Oleeranon fossa 


Sjpertieial faseia 



Braetìial faseia 


Lateral 
intermuscular 
seDtum 


Medial 

intermuscular 

septum 


Figure 2.14. Gompartments of the right arm 


On the radius , identify: 

• Head 

• Neek 

• Tuberosity 

On the ulna , identify: 

• Oleeranon 

• Goronoid proeess 


Disseetion instructions 

Anterior Compartment of the Arm [G 522, 523; L 46; N 431; R 
415; e 34, 35] 



Plaee the eadaver in the supine position. 

Use seissorsto make a longitudinal ineision in the anterior surface of the braehial 
faseia from the level of the peetoralis major tendon to the elbow. 

Use your fingers to separate the braehial faseia from the underlying muscles. Work 
laterally and medially from the ineision and note the presenee of the lateral 
intermuscular septum and the medial intermuscular septum . 

Use your fingers to separate the three muscles in the anterior eompartment of the 
arm: eoraeobraehialis , braehialis , and bieeps braehii (Fig. 2.16 ) . 

The bieeps braehii muscle has two proximal attaehments on the scapula: 

o Short head of the bieeps braehii muscle attaehes to the eoraeoid proeess 
of the scapula. 

o Long head of the bieeps braehii muscle attaehes to the supraglenoid 
tubercle of the scapula. 

The tendon of the long head of the bieeps braehii muscle courses through the 
intertubercular sulcus of the humerus posterior to the transverse humeral 
ligament , then enters the shoulder joint. Do not follow the tendon of the long 
head to its attaehment on the scapula. 

Identify the bieeps braehii tendon at the level of the elbow (Fig. 2.16 ) . The 
distal attaehment of the bieeps braehii muscle is on the tuberosity of the radius. 
The bieeps braehii muscle supinates and flexes the forearm. 

Identify the bieipital aponeurosis (Fig. 2.16 ) . The bieipital aponeurosis is a 
broad extension of the bieeps tendon that attaehes to the antebraehial faseia. The 
bieipital aponeurosis is loeated on the medial side of the bieeps braehii tendon. 

Find the musculocutaneous nerve in the axilla (Fig. 2.16 ) . Follow the 
musculocutaneous nerve distally until it enters the eoraeobraehialis muscle . 

Note that the musculocutaneous nerve innervates 
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the three muscles of the anterior eompartment of the arm. 


Humerus 



Goronoid fossa 


Capítulum 


Medial epieondyle 


Oleefanon 



Oleeranon fossa 


Lateral epieondyle 


Radius 


Humerus 



Posterior view 


Medíal epieondyle 

Troehlea 
eofonokl proeess 


Anteríor view 


Figure 2.15. Skeleton of the elbow region. 
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Figure 2.16. Gontents of the anterior eompartment of the arm 


• Use your fingers to eonfirm that the proximal attaehment of the eoraeobraehialis 
muscle is the eoraeoid proeess and that its distal attaehment is on the medial side 
of the shaft of the humerus. The eoraeobraehialis muscle adducts and flexes the 
humerus. 

• Use seissorsto transeet the bieeps braehii muscle about 5 em proximal to the 
elbow (Fig. 2.16 , dashed line) . Preserve the musculocutaneous nerve. Refleet 
the two portions of the bieeps braehii muscle proximally and distally, respeetively. 

• Observe the braehialis muscle , which is deep to the bieeps braehii muscle. The 
proximal attaehment of the braehialis muscle is the anterior surface of the distal 
one-half of the humerus and its distal attaehment is on the eoronoid proeess of 
the ulna. The braehialis muscle flexes the forearm. 









Find the musculocutaneous nerve vvhere it emerges from the eoraeobraehialis 
muscle. Follovv the musculocutaneous nerve through the plane of loose eonneetive 
tissue betvveen the bieeps braehii muscle and braehialis muscle. 

After the musculocutaneous nerve gives off its muscular branehes, it continues 
distally as the lateral cutaneous nerve of the forearm . Follovv the lateral 
cutaneous nerve of the forearm to the cubital fossa vvhere it emerges near the 
lateral side of the bieeps braehii tendon. Revievv the relationship 
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of the lateral cutaneous nerve of the forearm to the eephalie vein. 

Follovv the medial cutaneous nerve of the forearm from the braehial plexus to 
the level of the elbovv (Fig. 2.16 ) . Note its relationship to the basilie vein at the 
level of the elbovv. 

Find the median nerve vvhere it arises from the braehial plexus (Fig. 2.16 ) . Use 
blunt disseetion to follovv the median nerve from the axilla to the cubital fossa. 
The median nerve courses distally vvithin the medial intermuscular septum . 

Use blunt disseetion to follovv the ulnar nerve from the medial eord of the 
braehial plexus to the medial epieondyle of the humerus (Fig. 2.16 ) . Note that 
the ulnar nerve is in eontaet vvith the posterior surface of the medial epieondyle 
of the humerus. Palpate the ulnar nerve on yourself vvhere it passes posterior to 
the medial epieondyle. 

Identify the braehial artery . The braehial artery is the continuation of the 
axillary artery. The braehial artery begins at the inferior border of the teres major 
muscle and ends at the level of the elbovv by branehing into the ulnar artery and 
radial artery (Fig. 2.16 ) . Verify that the braehial artery courses vvith the median 
nerve vvithin the medial intermuscular septum, and that the median nerve isthe 
only large structure to eross the anterior surface of the braehial artery. [G 525; L 
46; N 433; R415; C 35, 36] 

The braehial artery has three named branehes in the arm: deep artery of the arm 

, superior ulnar eollateral artery , and inferior ulnar eollateral artery . Several 
unnamed muscular branehes also arise along the length of the braehial artery. 

Remove the braehial veins and their tributaries to elear the disseetion field. 


Preserve the branehes of the braehial artery. 

In the proximal arm, find the deep artery of the arm (deep braehial artery , 
profunda braehii artery ) where it arisesfrom the braehial artery (Fig. 2.17 ) . 
The deep artery of the arm eoorses around the posterior surface of the humerus, 
where it aeeompanies the radial nerve in the radial groove. The course of the 
deep artery of the arm will be seen when the posterior eompartment of the arm is 
disseeted. 

Identify the superior ulnar eollateral artery (Fig. 2.16 ) . It arises from the 
braehial artery near the middle of the arm. It courses distally with the ulnar nerve 
and passes posterior to the medial epieondyle of the humerus. 

Find the inferior ulnar eollateral artery (Fig. 2.16 ) . It arises from the braehial 
artery about 3 em above the medial epieondyle of the humerus and passes anterior 
to the medial epieondyle between the braehialis muscle and the pronator teres 
muscle. 
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Fjgure 2.17. Braehial artery and its branehes 


eiinieal Gorrelation 

Braehial Artery [G 550; L 48, 75; N 434; R 397; 
e 17] 

Use an illustration to study the eollateral circulation around the elbow joint 
(Fig. 2.17 ) . The braehial artery may beeome bloeked at any level distal to 








the deep artery of the arm without eompletely bloeking blood flow to the 
forearm and hand. 

In the arm, the braehial artery lies medial to the bieeps braehii muscle and 
elose to the shaft of the humerus. The braehial artery is eompressed at this 
loeation when taking a blood pressure reading. 


Cubital Fossa [G 538á€"540; L 46; N 433; R 419á€"421; C 46, 
50] 

The cubital fossa (L., cubitus, elbow) is the depression on the anterior aspeet of the 
elbow. The cubital fossa is elinieally important because it eontains superficial veins that 
are used for venipuncture. Large nerves and vessels pass through this region to enter the 
forearm. 

• Note the boundaries of the cubital fossa : 

o Lateral boundary à€" braehioradialis muscle 

o Medial boundary à€" pronator teres muscle 

o Superior boundary à€" an imaginary line eonneeting the medial and 
lateral epieondyles of the humerus 
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o Superficial boundary (roof of the cubital fossa) à€" antebraehial faseia 
reinforeed by the bieipital aponeurosis 

o Deep boundary (floor of the cubital fossa) à€" braehialis and supinator 
muscles 

. Review the positions of the eephalie vein, basilie vein, and median cubital vein in 
the cubital fossa. To gain aeeess to deeper structures it may be neeessary to cut 
the median cubital vein and retraet its cut ends medially and laterally, 
respeetively. 

• Find the tendon of the bieeps braehii muscle in the cubital fossa. 

• Cut the bieipital aponeurosis near the bieeps braehii tendon and refleet the 





aponeurosis medially. Do not cut the braehial artery, which lies deep to the 
bieipital aponeurosis. 

• Follow the median nerve and the braehial artery from the arm into the cubital 
fossa. Remove any fat that may be obstructing your view of these structures. 

• Observe the relative positions of the structures in the cubital fossa (Fig. 2.16 ) : 
The bieeps braehii tendon is lateral, the braehial artery is intermediate, and the 
median nerve is medial. Note that the bieipital aponeurosis passes superficial to 
the braehial artery and median nerve, but it lies deep to the superficial veins. The 
bieipital aponeurosis proteets the braehial artery and median nerve from injury 
during venipuncture. 


Posterior Compartment of the Arm [G 527, 528; L 47; N 432; R 
403, 404; C 38] 

• Plaee the eadaver in the prone position. 

. To gain better aeeessto the posterior eompartment, rotate the arm medially. 

• Use seissorsto open the posterior eompartment of the arm by making a 
longitudinal ineision through the braehial faseia from the level of the oleeranon of 
the ulna to the teres minor muscle. 

• Use your fingers to elean and define the borders of the trieeps braehii muscle . 
The trieeps braehii muscle has three proximal attaehments: 

o Long head of the trieeps braehii muscle attaehes to the infraglenoid 
tubercle of the scapula. 

o Lateral head of the trieeps braehii muscle attaehes to the posterior 
surface of the humerus superior to the radial groove. 

o Medial head of the trieeps braehii muscle attaehes to the posterior 
surface of the humerus inferior to the radial groove. 

• Observe the distal attaehment of the trieeps braehii tendon on the oleeranon of 
the ulna. The trieeps braehii muscle extends the forearm. 


• Use your fingers to separate the long head of the trieeps braehii from the lateral 

head . Observe that the teres major muscle erosses the anterior surface of the 
long head. 

• Inferior to the teres major muscle is an opening betvveen the long head of the 
trieeps braehii muscle and lateral head of the trieeps braehii muscle (Fig. 2.18 ) . 
Use a probe to vviden this opening and identify the radial nerve and the deep 
artery of the arm. 
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Figure 2.18. How to transeet the lateral head of the trieeps braehii muscle. 
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Push a probe distally along the course of the radial nerve. The probe should be 
positioned between the lateral head of the trieeps braehii muscle and the 
humerus (Fig. 2.18 ) . 

Use a sealpel to transeet the lateral head of the trieeps braehii muscle over the 
probe. This cut will separate the lateral head of the trieeps braehii muscle from 
the medial head. 

Use a probe to elean the radial nerve and the deep artery of the arm. Observe 
that the radial nerve and deep artery of the arm lie direetly on the posterior 
surface of the humerus in the radial groove . 

Gonfirm the course of the radial nerve through the posterior eompartment to the 
elbow. To do this, return to the cubital fossa. On the lateral aspeet of the 
forearm, identify the braehioradialis muscle . Use your fingers to open the 
eonneetive tissue plane between the braehioradialis muscle and the braehialis 
muscle. Deep in this plane of eonneetive tissue, find the radial nerve and follow it 







proximally. 


• Note that the radial nerve passes on the flexor side of the elbovv joint and that it 
is aeeompanied by the radial reeorrent artery at that loeation (Fig. 2.16 ) . 

. Identify the anconeus muscle (Fig. 2.18 ) . The proximal attaehment of the 
aneoneos muscle is the lateral epieondyle of the humerus. The distal attaehment 
is the lateral surface of the oleeranon and superior part of the posterior surface of 
the ulna. The anconeus muscle assists the trieeps braehii muscle in extension of 
the forearm. 


Disseetion Review 

. Replaee the muscles of the anterior and posterior eompartments of the arm in 
their eorreet anatomieal positions. 

. Revievv the proximal attaehment, distal attaehment, nerve, and aetion of eaeh 
muscle. 

. Use the disseeted speeimen to revievv the origin, course, termination, and 
branehes of the braehial artery. 

. Traee eaeh nerve that you have disseeted from the braehial plexus to the elbovv, 
revievving relationships. 

. Revievv a dravving of a eross seetion of the arm and notiee the position of the 
braehial faseia and the intermuscular septa relative to the structures that you 
have disseeted. 

. Revievv the nerve territories of the braehial region (Fig. 2.19 ) . 

. Reeall the rules of innervation of the muscles of the arm: 

o All muscles in the anterior eompartment of the arm are innervated by 
the musculocutaneous nerve [L 76]. 
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Figore 2.19. Gompartments of the right arm with eontents. 


All moseles in the posterior eompartment of the arm are ìnnervated by 
the radial nerve [L 79]. 

The median nerve and the ulnar nerve do not innervate muscles in the 


arm. 

















Flexor Region of the Forearm 
Disseetion Overview 

The antebraehial faseia is a sleeve of eonneetive tissue that invests the forearm. 
Intermuscular septa projeet invvard from it and attaeh the antebraehial faseia to the 
radius and ulna (Fig. 2.20 ) . The intermuscular septa, the interosseous membrane, the 
radius, and the ulna eombine to divide the forearm into an anterior (flexor) 
eompartment and a posterior (extensor) eompartment. 

The muscles in the anterior eompartment of the forearm ean be divided into a soperfieial 
group of flexor muscles and a deep group of flexor muscles . Muscles of the superficial 
flexor group arise primarily from the medial epieondyle of the humerus and its 
supracondylar ridge. Muscles of the deep flexor group arise from the anterior surfaces of 
the radius, ulna, and interosseous membrane. Study a transverse seetion through the 
midlevel of the forearm (Fig. 2.20 ) . Note that the ulnar artery, ulnar nerve, 
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and median nerve are in a eonneetive tissue plane that separates the superficial flexor 
group from the deep flexor group. 
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Anterìor eompartment 


Medial 




Figure 2.20. Compartments of the right forearm 


Skeleton of the Forearm [G 552, 574; L 33; N 436, 439; R 373, 
374; e 77, 84] 

Refer to a skeleton. On the humerus, identify (Fig. 2.21) : 

• Medial epieondyle 

• Medial supracondylar ridge 

• Lateral epieondyle 

• Lateral supracondylar ridge 

• Capitulum 

• Troehlea 

• Oleeranon fossa 
















On the radius , identify (Fig. 2.21) : 


• Head 

• Neek 

• Tuberosity 

• Anterior oblique line 

• Ulnar noteh 

• Styloid proeess 

• lnterosseous border for attaehment of the interosseous membrane 
On the ulna , identify (Fig. 2.21 ) : 

• Oleeranon 

• Troehlear noteh 

• Radial noteh 

• Head 

lnterosseous border for attaehment of the interosseoos membrane 

On the palmar sorfaee of the artieolated hand, identify the pisiform bone (Fig. 2.21) . 

On the skeleton, examine the elbow joint . The elbow joint is the artieolation between 
the troehlear noteh of the ulna and the troehlea of the humerus, and the articulation 
between the head of the radius and the capitulum of the humerus. These two 
articulations account for the hinge aetion of the elbow joint. 
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Figure 2.21. Skeleton of the forearm. 


Observe the proximal radioulnar joint betvveen the head of the radius and the radial 
noteh of the ulna. Observe the distal radioulnar Joint betvveen the head of the ulna and 
the ulnar noteh of the radius. Pronate and supinate the hand of the skeleton and notiee 
the rotational movements that occur in the proximal and distal radioulnar joints. In the 
position of supination (anatomieal position), the radius and the ulna are parallel. In the 
position of pronation, the radius erosses the ulna. 

The order of disseetion vvill be as follovvs: The structures in the superficial faseia vvill be 
revievved and the antebraehial faseia vvill be removed. At the level of the vvrist, the 
relative positions of tendons, vessels, and nerves vvill be studied. The superficial group of 
flexor muscles vvill be studied and then refleeted. Vessels and nerves that lie betvveen the 
superficial and deep groups of flexor muscles vvill be studied. The deep group of flexor 
muscles vvill be disseeted. 















Disseetion instructions 


Superficial Group of Flexor Muscles [G 554, 555; L 52; N 446; 

R 422; e 46] 

. Plaee the eadaver in the supine position and abduct the upper limb. Forcefully 
supinate the hand and have your disseetion partner hold it in this position. 

• Use blunt disseetion to remove the remnants of the superficial faseia, taking eare 
to preserve the eephalie and basilie veins. 
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• Use seissors to ineise the anterior surface of the antebraehial faseia from the 
cubital fossa to the wrist. Use your fingers or a probe to separate the antebraehial 
faseia from the musclesthat lie deep to it. Detaeh the antebraehial faseia from its 
attaehments to the radius and ulna and plaee it in the tissue eontainer. 

• Use blunt disseetion to elean the superfjcial group of flexor muscles . There are 
five muscles in this group: pronator teres , flexor earpi radialis, palmaris longus 
, flexor earpi olnaris , and flexor digitorum superficialis . The flexor digitorum 
superficialis muscle is loeated deep to the other four muscles in this group. 

• Note that part of the proximal attaehment of the superficial group of flexor 
muscles is from a eommon flexor tendon . The eommon flexor tendon is attaehed 
to the medial epieondyle of the humerus. 

. Note the distal attaehment and aetion of eaeh muscle of the superficial group of 
flexors: 


o Pronator teres muscle attaehes to the middle of the lateral surface of the 
radius. The pronator teres muscle pronates the hand and flexes the 
forearm. 

o Flexor earpi radialis tendon attaehes to the base of the seeond 
metaearpal bone. The flexor earpi radialis muscle flexes and abducts the 
hand. 

o Palmaris longus tendon attaehesto the palmar aponeurosis. The palmaris 


longus muscle flexes the hand. 


o Flexor earpi ulnaris tendon attaehes to the pisiform bone, the hamate 
bone, and the base of the fifth metaearpal bone. The flexor earpi ulnaris 
muscle flexes and adducts the hand. 

o Flexor digitorum superficialis tendon attaehes to the middle phalanx of 
digits 2 to 5. The flexor digitorum superficialis muscle flexes the middle 
phalanx of digits 2 to 5. 

• Use your fingers to separate the tendons of the superficial group of flexor muscles. 
Note that the muscle bellies eannot be easily separated from eaeh other. From 
lateral to medial, identify the superficial structures at the wrist (Fig. 2.22 ) : [G 
558, 559; L 52; N 446; R 422; C 46] 

o Tendon of the abductor pollieis longus muscle 
o Radial artery 

o Tendon of the flexor earpi radialis muscle 
o Median nerve 

o Tendon of the palmaris longus muscle (absent in 13%of limbs) 
o Four tendons of the flexor digitorum superficialis muscle 
o Ulnar artery and ulnar nerve 
o Tendon of the flexor earpi ulnaris muscle 

• Palpate the tendons listed above in your own wrist. Feel the pulse of the radial 
artery between the abductor pollieis longus and flexor earpi radialis tendons. The 
median nerve is superficial at the wrist and ean be easily injured. Palpate the 
distal attaehment of the flexor earpi ulnaris tendon on the pisiform bone. Palpate 
the ulnar nerve and artery, which lie immediately lateral to the pisiform bone. 

Vessels and Nerves [G 556; L 53, 54; N 447; R 422; C 50] 

. On the lateral side of the proximal forearm, identify the brachioradialismuscle . 


At the point vvhere the pronator teres muscle passes deep to the braehioradialis 
muscle, use your fingers to open the eonneetive tissue plane that is medial to the 
braehioradialis muscle. In this intermuscular plane, identify the superficial braneh 
of the radial 
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nerve , vvhieh courses distally on the deep surface of the braehioradialis muscle. 
Traee the superficial braneh of the radial nerve to the distal one-third of the 
forearm and eonfirm that it emerges on the dorsal side of the braehioradialis 
tendon to beeome a cutaneous nerve. 


Pisiform 


Lllnar n. 
Lllnar a. 



Flexor earpi 
ylnaris tendon 


Abdoetor pollieis 
longostendon 

Radial a. 


Flexor earpi radialis 
tendon 


Flexor digitorom soperfieialis m. 

Figure 2.22. Structures of the anterior aspeet of the wrist. 










Onee again, identify the braehial artery in the cubital fossa. Use blunt disseetion 
to traee the braehial artery distally until it bifurcates into the radial artery and 
the ulnar artery. 

Use a probe to elean the radial artery and follovv it distally to the level of the 
vvrist. The radial vein and its tributaries may be removed to elear the disseetion 
field. The radial artery gives rise to several unnamed muscular branehes in the 
forearm. 

Find the radial recurrent artery , vvhieh arises from the radial artery near its 
origin from the braehial artery. The radial recurrent artery courses proximally in 
the eonneetive tissue plane betvveen the braehioradialis muscle and the braehialis 
muscle. The radial recurrent artery anastomoses vvith the radial eollateral braneh 
of the deep artery of the arm. The radial recurrent artery is part of the 
anastomotie netvvork around the elbovv (Fig. 2.17 ) . 

Identify the median nerve in the cubital fossa. It is medial to the braehial artery. 
The median nerve innervates most of the muscles of the flexor eompartment of 
the forearm. 

Follovv the median nerve distally. The median nerve courses deep to the 
superficial group of flexor muscles. To expose the median nerve, use seissorsto 
cut the tendon of the palmaris longus muscle about 3 em proximal to the vvrist and 
refleet the muscle belly proximally. Cut the tendon of the flexor earpi radialis 
muscle about 5 em proximal to the vvrist and refleet it proximally. 

Insert a probe through the pronator teres muscle along the anterior surface of the 
median nerve. Use seissors to cut the portion of the pronator teres muscle that 
lies anterior to the median nerve. Use a probe to release the median nerve and 
follovv it distally. 

Observe that the median nerve passes deep to the flexor digitorum superficialis 
muscle. Use seissors to detaeh the flexor digitorum superficialis muscle from its 
proximal attaehment on the radius. Retraet the muscle medially, leaving its ulnar 
and humeral attaehments undisturbed. 

Use a probe to free the median nerve from the loose eonneetive tissue that lies 
betvveen the superficial and deep groups of forearm flexor muscles (Fig. 2.20 ) . 


Observe that the median nerve innervates the palmaris longus, flexor earpi 
radialis, flexor digitorum superficialis, and pronator teres muscles. 

Find the ulnar artery in the cubital fossa. The ulnar artery passes posterior to the 
deep part of the pronator teres muscle. To follovv the ulnar artery distally, release 
it from the pronator teres muscle by inserting a probe through the pronator teres 
muscle along the anterior surface of the ulnar artery (posterior to the deep part of 
the pronator teres muscle). Use seissors to cut the deep part of the pronator teres 
muscle. The pronator teres muscle is novv eompletely transeeted and it may be 
refleeted to broaden the disseetion field. 

Use a probe to elean the ulnar artery and follovv it from the cubital fossa to the 
vvrist. The ulnar vein and its tributaries may be removed to elear the disseetion 
field. Observe that the median nerve erosses anterior to the ulnar artery in the 
cubital fossa. Note that the ulnar artery passes betvveen the flexor digitorum 
superficialis and the flexor digitorum profundus muscles to reaeh the ulnar 
(medial) side of the forearm. 

Find the eommon interosseoos artery . It arises about 3 em distal to the origin of 
the ulnar artery from the braehial artery. The eommon interosseous artery is 
usually quite short. It passes posterolaterally tovvard the interosseous membrane 
before dividing into the anterior interosseoos artery and the posterior 
interosseoos artery . 

Identify the anterior interosseoos artery on the anterior surface of the 
interosseous membrane. The anterior interosseous artery supplies the deep group 
of flexor muscles. 

The posterior interosseoos artery passes posteriorly over the proximal end of the 
interosseous membrane to reaeh the posterior eompartment of the forearm. The 
posterior interosseous artery 
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suppliesthe extensor group of forearm muscles. Identify it, but do not attempt to 
follovv it into the posterior eompartment at thistime. 

Tvvo other named vessels arise from the ulnar artery in the proximal forearm: 

anterior ulnar recurrent artery and posterior ulnar recurrent artery . They 
anastomose vvith the inferior and superior ulnar eollateral branehes of the braehial 


artery, respeetively (Fig. 2.17 ) . Do not attempt to find these vessels. Note that 
onnamed muscular branehes arise from the ulnar artery in the forearm. 

• Observe that the ulnar artery joins the ulnar nerve about one-third of the way 
down the forearm. 

. Follow the ulnar nerve proximally and observe that it passes between the two 
heads of the flexor earpi ulnaris muscle. The ulnar nerve innervates the flexor 
earpi ulnaris muscle and the medial one-half of the flexor digitorum profundus 
muscle. 


eiinieal eorrelation 

High Bifurcation of the Braehial Artery 

In about 3% of upper limbs, the braehial artery bifurcates in the arm. When 
it does, the ulnar artery may course superficial to the superficial group of 
flexor muscles. When this happens, the ulnar artery may be mistaken for a 
vein. When eertain drugs are injeeted into an artery, the eapillary bed is 
damaged, follovved by gangrene. In the example of an injeetion into a 
superficial ulnar artery, the hand could be severely injured. 


Deep Group of Flexor Muscles [G 557; L 54; N 448; R 423; C 
51] 


• Three muscles eomprise the deep group of flexor muscles : flexor digitorum 
profundus , flexor pollieis longus , and pronator quadratus . 

• The proximal attaehment of the flexor digitorum profundus muscle is the 

anterior surface of the ulna and interosseous membrane. Its four tendons lie deep 
to the four tendons of the flexor digitorum superficialis muscle. Distally, the 
flexor digitorum profundus tendons attaeh to the distal phalanx of digits 2 to 5. 
The flexor digitorum profundus muscle flexes the distal phalanx of digits 2 to 5. 
The lateral one-half of the flexor digitorum profundus muscle is innervated by the 
median nerve. The medial one-half of the flexor digitorum profundus muscle is 
innervated by the ulnar nerve. 



• The proximal attaehment of the flexor pollieis longus muscle is the anterior 
sorfaee of the radius and interosseous membrane. The distal attaehment of the 
flexor pollieis longus tendon is the distal phalanx of digit 1 (thumb). The flexor 
pollieis longus muscle flexes digit 1. 

• The pronator quadratus muscle lies deep to the tendons of the superficial and 
deep flexor muscles. The fibers of the pronator quadratus muscle run transversely 
from the ulna to the radius in the distal one-fourth of the forearm. Retraet the 
tendons of the superficial and deep groups of flexor muscles and find the pronator 
quadratus muscle. The pronator quadratus muscle pronates the hand. 

• Observe that the anterior interosseoos artery and nerve pass deep to the 
pronator quadratus muscle. 


Disseetion Review 

• Replaee the flexor muscles in their eorreet anatomieal positions. 

• Use the disseeted speeimen to revievv the proximal attaehment, distal 
attaehment, and aetion of eaeh muscle disseeted. 

. Organize the flexor muscles into a superficial group and a deep group and reeall 
that the nerves and vessels that course through the forearm are found betvveen 
the tvvo groups. 

. Follovv the braehial artery from its origin in the proximal arm to its bifurcation in 
the cubital fossa. 

. Revievv all of the branehes of the radial and ulnar arteries. Traee the course of 
these tvvo arteriesfrom the elbovv to the vvrist. 

. Revievv the course of the median nerve from the braehial plexusto the vvrist. 

. Revievv the course of the ulnar nerve from the braehial plexus to the vvrist. 

. Reeall the rule for innervation of the muscles in the anterior eompartment of the 
forearm: 


o All muscles of the anterior eompartment of the forearm are innervated 


by the median nerve except the flexor earpi ulnaris muscle and the 
medial one-half of the flexor digitorum profundus musclei vvhieh are 
innervated by the ulnar nerve . [L 77, 78] 


Palm of the Hand 
Disseetion Overview 

By definition, intrinsie hand muscles are muscles that have their proximal and distal 
attaehments vvithin the hand. There are tvvo superficial groups of intrinsie hand muscles: 

The thenar group of muscles forms the thenar eminenee , and the hypothenar group of 
muscles forms the hypothenar eminenee . Deep in the hand is a third group of intrinsie 
hand muscles: the interosseous muscles and the adductor pollieis muscle. 

In the middle of the palm, the palmar faseia is thiekened to form the palmar aponeurosis. 
The palmar faseia over the thenar and hypothenar eminenees is much thinner. Deep to 
the palmar aponeurosis are the tendons of the flexor digitorum superficialis and flexor 
digitorum profundus muscles. These tendons reaeh the palm through the earpal tunnel 
and are responsible for flexing the digits. In the deepest part of the palm are muscles that 
abduct and adduct the digits. 

The palm is supplied vvith blood by tvvo arterial arehes. The superficial palmar areh is 
mainly derived from the ulnar artery and the deep palmar areh from the radial artery. 

The nerve supply of the palmar aspeet of the hand is derived from the median and ulnar 
nerves. 

The order of disseetion vvill be as follovvs: The palmar aponeurosis vvill be studied and 
removed. The superficial 
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palmar areh vvill be disseeted, follovved by the tendons of the muscles of the anterior 
eompartment of the forearm. The flexor retinaculum vvill be cut and the flexor tendons 
vvill be released from the palm. The muscles of the thenar group vvill be disseeted, 
follovved by the muscles of the hypothenar group. The deep palmar areh vvill be disseeted 
along vvith the deep braneh of the ulnar nerve. The interosseous muscles vvill be studied. 


Skeleton of the Hand [G 552, 554; L 60, 61; N 456; R 376, 


377; C 90, 91] 

Refer to an articulated skeleton of the hand and identify (Fig. 2.23 ) : 

• Eight earpal bones (Gr. karpos , wrist) 

• Five metaearpal bones 

• 14 phalanges 

Be able to identify the eight earpal bones in an articulated skeleton. Digit 1 (thumb) has 
two phalanges: proximal and distal. Digits 2 to 5 (fingers) have three phalanges: proximal, 
middle, and distal. 

Identify the pisiform bone and the hook of the hamate on the medial side of the wrist. 

On the lateral side of the wrist, identify the toberele of the seaphoid and the toberele of 
the trapeziom . The flexor retinaculum bridgesthese four bones (Fig. 2.24 ) . The spaee 
between the earpal bones and the flexor retinaculum is the earpal tunnel , which allows 
passage of the flexor tendons and the median nerve into the hand. 



Figure 2.23. Skeleton of the hand. The eight earpal bones inelode a proximal row of four 
bones (seaphoid; lunate, L ; triquetrum, Tq ; pisiform, P ) and a distal row of four bones 
(trapezium; trapezoid; eapitate, C ; hamate, H ). 
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Figure 2.24. Transverse seetion through the left earpal tunnel. 


Disseetion instructions 
Skin ineisions 

. Refer to Figure 2.25 . 

• Foree open the elenehed hand and let your disseetion partner hold it open. 

• Make a longitudinal ineision aeross the palm (E to M). 

. Make a transverse ineision at the level of the webs of the fingers (N to 0). 

. Make a longitudinal ineision on the anterior surface of digits 2 to 5 (from ineision 
N/Oto P). 

. Make a longitudinal ineision along the palmar surface of the thumb (E to Q). 

. Remove the skin from the palmar and dorsal surfaces of the hand and digits 1 to 5. 
When skinning the digits, proeeed with caution . Note that the subcutaneous 
tissue on the palmar surface of the digits is very thin, espeeially at the skin 
ereases. There are digital nerves, vessels, and fibrous digital sheaths immediately 






deep to the skin. 


Superficial Paim [G 561; L 62; N 459, 460; R 426; C 64, 65] 

• Use seraping motions with a duii seaipei biade to eiean the fat from the palmar 
aponeurosis . Observe that the paimar aponeurosis has four 
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bands of longitudinal fibers , one band to eaeh of digits 2 to 5. These iongitudinai 
fibers end by attaehing to the fibrous digitai sheath near the base of the proximai 
phaianx of eaeh digit. 


P 

P 


Figure 2.25. Skin ineisions. 



. Identify the palmar faseia eovering the thenar muscles lateral to the palmar 
aponeurosis. 

• Identify the palmar faseia eovering the hypothenar muscles medial to the palmar 
aponeurosis. The palmaris brevis muscle isfound superficial to the hypothenar 
muscles. It is a thin, fragile muscle. The proximal attaehment of the palmaris 
brevis muscle is the medial aspeet of the palmar aponeurosis. Its distal 
attaehment is the skin over the hypothenar eminenee. 

. Detaeh the palmaris brevis muscle from the palmar aponeurosis and refleet it 
medially. 

. Find the tendon of the palmaris longus muscle where you transeeted it in the 
forearm. Follow the palmaris longus tendon distally into the palm where it is 






attaehed to the palmar aponeorosis. Althoogh the palmaris longus muscle may be 
absent, the palmar aponeurosis is alvvays present. 

To remove the palmar aponeurosis, use a sealpel and skinning motions to detaeh 
the palmar aponeurosis from the underlying deep structures. Begin at its proximal 
end and proeeed distally. Use the palmaris longus tendon to apply traetion to the 
palmar aponeurosis during its removal. Do not cut too deeply, as the superficial 
palmar areh is in eontaet vvith the deep surface of the palmar aponeurosis. 

Near the proximal end of digits 2 to 5, remove eaeh band of longitudinal fibers of 
the palmar aponeurosis. Use blunt disseetion to elean the fibrous digital sheath 
on the flexor surface of digit 3 (Fig. 2.26 ) . 

Find the ulnar artery in the forearm. Use a probe to disseet the ulnar artery and 
follovv it into the palm. The ulnar artery passes lateral to the pisiform bone vvith 
the ulnar nerve, then divides into a superficial braneh and a deep palmar 
braneh. The superficial braneh of the ulnar artery erosses the palm to form the 
superficial palmar areh . The superficial palmar areh is eompleted by a smaller 
contribution from the superficial palmar braneh of the radial artery (Fig. 2.27 ) 
[G 566; L 63; N 460; R 426; C 70] 

Use a probe to elean the superficial palmar areh and the three eommon palmar 
digital arteries arising from it. Traee one eommon palmar digital artery distally 
and note that it divides into tvvo proper palmar digital arteries that supply the 
adjaeent sides of tvvo digits. 

Find the ulnar nerve lateral to the pisiform bone. Use a probe to disseet the 
superficial braneh of the ulnar nerve , vvhieh supplies cutaneous innervation to 
digit 5 and the medial side of digit 4. The deep braneh of the ulnar nerve 
disappears into the hypothenar muscles. Identify the initial portion of the deep 
braneh of the ulnar nerve but do not follovv it at this time. 
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Figure 2.26. Flexor tendons in the finger. A. Fibroos digital sheath shovving the two 
osseofibroos tonnels. B. Transverse seetion of a finger showing the fibroos digital sheath 
surrounding the flexor tendons. C. Distal attaehment of the flexor tendons. 


earpal Tunnel [G 567; L 63, 65; N 461; R 429; C 67] 

• Identify the flexor retinaculum between the thenar and hypothenar eminenees 
(Fig. 2.27 ) . Use an illustration to review the flexor retinaculum and its role in 
the formation of the earpal tunnel (Fig. 2.24 ) . 

• Insert a probe from proximal to distal, deep to the flexor retinaculum (Fig. 2.28 ) 
. Use a sealpel to cut through the flexor retinaculum to the probe. Open the 
earpal tunnel. 

• Examine the eontents of the earpal tunnel : median nerve , four tendons of the 
flexor digitorum superficialis muscle , four tendons of the flexor digitorum 












profundus muscle , and the tendon of the flexor pollieis longus muscle (Fig. 
2.24 ) . 

• Find the median nerve at the level of the wrist and follow it throogh the earpal 
tunnel. Identify the recurrent braneh of the median nerve , which 
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innervates the three thenar muscles (Fig. 2.28 ) . The median nerve also 
innervates lumbrical muscles 1 and 2 . 
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Figure 2.27. Superficial disseetion of the palm. 
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Follovv the eommon palmar digital branehes of the median nerve into the lateral 
3Áy2 digits (Fig. 2.27 ) . Note that the eommon palmar digital nerves typieally 
divide to give rise to tvvo proper palmar digital nerves , vvhieh aeeompany the 
proper palmar digital arteries. Use an illostration to study the cutaneous 
distribution of the median nerve in the hand. [G 579; L 62; N 472; R 423; C 26] 

Identify the flexor tendons that pass through the earpal tunnel. Observe that these 
tendons pass through the palm of the hand posterior to the superficial palmar areh 
and digital nerves. The flexor tendons enter the fibroos digital sheaths on the 
anterior surfaces of the digits (Fig. 2.26 ) . 

Use an illustration to study the extent of the synovial tendon sheaths deep to the 
flexor retinaculum and extending into the palm. There are tvvo sets of synovial 
sheaths: one eommon flexor synovial sheath (ulnar bursa) and three digital 
synovial sheaths . The tendon of the flexor pollieis longus muscle has it ovvn 
synovial sheath (radial bursa ). [G 568; L 65; N 462, 463; R 392, 393; C 65] 

In the distal forearm, use your fingers to separate the tendons of the flexor 
digitorum superficialis muscle from the tendons of the flexor digitorum 
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profundus muscle . About 5 em proximal to the vvrist, use seissorsto transeet the 
tendons of the flexor digitorum superficialis muscle. Refleet the tendons distally, 
pulling them through the earpal tunnel. During this procedure, the eommon flexor 
synovial sheath vvill be destroyed. To refleet the tendonseven further, cut the 
superficial palmar areh in the midline of the palm, retraet the eommon digital 
branehes of the median and ulnar nerves, and make a longitudinal slit in the 
fibrous digital sheaths of digits 2 to 5. 
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Figure 2.28. How to open the earpal tunnel. 


• In the palm, observe the tendons of the flexor digitorum profundus muscle . 
Identify four lumbrical muscles that are attaehed to the four tendons of the 
flexor digitorum profundus muscle. The distal attaehment of the lumbrical muscles 
is the radial side of the extensor expansions of digits 2 to 5 (Fig. 2.29 ) . The 
lumbrical muscles flex the metaearpophalangeal joints and extend the 
interphalangeal joints. 

• In digit 3, study the relationship of the tendons of the flexor digitorum 
superficialis and flexor digitorum profundus muscles (Fig. 2.29 ) . Note that the 
flexor digitorum profundus tendon passes through the flexor digitorum superficialis 














tendon. Verify that the flexor digitorom superficialis tendon attaehes to the 
middle phalanx, vvhereas the flexor digitorum profundus tendon attaehes to the 
distal phalanx. This pattern is true of digits 2 to 5. 



Extensor digitorum ^ 

lendon 

Fjgure 2.29. Extensor expansion. 

• Identify the flexor pollieis longus muscle in the forearm. Follovv its tendon 
distally through the earpal tunnel into the palm. Pull on the tendon to eonfirm 
that the flexor pollieis longus muscle attaehes to the distal phalanx of the thumb. 


eiinieal eorrelation 
Garpal Tunnel Syndrome 

A svvelling of the eommon flexor synovial sheath may eneroaeh on the 
available spaee in the earpal tunnel. As a result, the median nerve may be 
eompressed, resulting in pain and paresthesia of the thumb and index and 










middle fingers, and vveakness of the thenar muscles. 


Thenar Muscles [G 568, 570; L 63; N 465; R 426; C 66, 67] 

. Use blunt disseetion to elean the palmar faseia off the thenar muscles. Preserve 
the recurrent braneh of the median nerve. 

• The thenar group eontains three muscles: abductor pollieis brevis , flexor pollieis 
brevis, and opponens pollieis (L. pollex, thumb; genitive, pollieis). The 
proximal attaehments of the thenar muscles are the seaphoid, trapezium, and 
flexor retinaculum. 


o Abductor pollieis brevis muscle attaehes to the lateral side of the 
proximal phalanx of the thumb and abducts the thumb. 

o Flexor pollieis brevis muscle attaehes to the lateral side of the proximal 
phalanx of the thumb and flexes the thumb. 

o Opponens pollieis muscle attaehes to the lateral side of the shaft of the 
first metaearpal bone and opposes the thumb. 


• Observe the recurrent braneh of the median nerve . The recurrent braneh of the 
median nerve 
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erosses the superficial surface of the flexor pollieis brevis muscle, then disappears 
deep to the abductor pollieis brevis muscle. 


• Use a probe to separate the abductor pollieis brevis muscle from the flexor pollieis 
brevis muscle. Use the recurrent braneh of the median nerve to help you loeate 
the eorreet plane of separation. 

• Use a probe to elevate the abductor pollieis brevis muscle and transeet it with 
seissors. 


Observe the opponens pollieis muscle deep to the abductor pollieis brevis muscle. 
Note that the opponens pollieis muscle attaehes to the lateral side of the entire 
length of the shaft of the first metaearpal bone. 






eiinieal eorrelation 


Recurrent Braneh of the Median Nerve 

The recurrent braneh of the median nerve is superficial and it ean easily be 
severed by á€oeminorá€* cuts over the thenar eminenee. If the recurrent 
braneh of the median nerve is injured, the thenar muscles are paralyzed 
and the thumb eannot be opposed. 


Hypothenar Muscles [G 568, 570; L 63, 64; N 465; R 426; C 66, 
67] 


• Use blunt disseetion to elean the palmar faseia off the hypothenar muscles. The 
hypothenar group eontains three muscles: abductor digiti minimi, flexor digiti 
minimi brevis , and opponens digiti minimi . The proximal attaehments of the 
hypothenar muscles are the pisiform, hamate, and flexor retinaculum. 

o Abductor digiti minimi muscle attaehes to the medial side of the base of 
the proximal phalanx of digit 5 and abducts digit 5. 

o Flexor digiti minimi brevis muscle attaehes to the medial side of the base 
of the proximal phalanx of digit 5 and flexes digit 5. 

o Opponens digiti minimi muscle attaehesto the medial border of the fifth 
metaearpal bone and opposesdigit 5. 

• Find the tendons of the abductor digiti minimi and flexor digiti minimi brevis 
muscles near their distal attaehments on the base of the proximal phalanx. Use a 
probe to separate and define the borders of the muscles using their tendons to aid 
in this separation. 

• Use a probe to elevate the abductor digiti minimi brevis muscle and detaeh it from 
its proximal attaehment on the flexor retinaculum. Preserve the deep branehes of 
the ulnar artery and ulnar nerve. Refleet the muscle distally. 

• Observe the opponens digiti minimi muscle . Note that the opponens digiti 
minimi muscle attaehes to the entire length of the shaft of the fifth metaearpal 





bone. 


Deep Palm [G 570, 571; L 64; N 465, 466; R 426; C 71] 

• Transeet the flexor digitorom profundus muscle in the distal one-third of the 
forearm. Refleet its tendons and the assoeiated lumbrical muscles distally as far as 
possible. The deep palm is now exposed. 

. Find the ulnar nerve and the ulnar artery on the lateral side of the pisiform bone. 

• The deep braneh of the ulnar nerve and the deep palmar braneh of the ulnar 
artery pass between the proximal attaehments of the flexor digiti minimi brevis 
and abductor digiti minimi muscles. 

• Push a probe parallel to the deep braneh of the ulnar nerve where it pierees the 
opponens digiti minimi muscle. Use a sealpel to cut down to the probe. Use blunt 
disseetion to follow the deep braneh of the ulnar nerve into the palm. 

• Observe that the deep braneh of the ulnar nerve lies on the anterior surface of the 
interosseous muscles (Fig. 2.30A ) . 

• Observe the deep palmar areh. The deep palmar areh courses with the deep 
braneh of the ulnar nerve. The deep palmar areh arises from the radial artery . 
The deep palmar areh is eompleted by the deep braneh of the ulnar artery. Use an 
illustration to study the branehes of the deep palmar areh. 

• Identify the adductor pollieis muscle (Fig 2.30A ) . Use blunt disseetion to define 
its borders. The adductor pollieis muscle hastwo heads: oblique and transverse . 
The proximal attaehments of the oblique head are the bases of metaearpal bones 
2 and 3 and the adjaeent earpal bones. The proximal attaehment of the transverse 
head is the anterior surface of the shaft of metaearpal bone 3. Both heads attaeh 
to the medial side of the base of the proximal phalanx of the thumb. The adductor 
pollieis muscle draws the thumb toward digit 3 (adduction). 

• Use an illustration to study the three palmar interosseous muscles (Fig. 2.30A ) . 

The palmar interosseous muscles are unipennate muscles that attaeh to the 
metaearpal bones of digits 2, 4, and 5. Distally, eaeh palmar interosseous muscle 
attaehes to the base of the proximal phalanx and the extensor expansion of the 


same digit on which it originates. 

P.46 


Do not attempt to disseet these moseles. [G 565; L 64; N 465; R 430; C 68] 
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Figure 2.30. A. The three unipennate P almar interosseous muscles AD duct (PAD 
) the fingers (arrovvs) in relation to the axial line. B. The four bipennate D orsal 
interosseous muscles AB duct (DAB ) the fingers (arrovvs). 


• Use an illustration to study the four dorsal interosseous muscles (Fig. 2.30B ) . 

The dorsal interosseous muscles are bipennate muscles that attaeh to metaearpal 
bones 1 to 5. Distally, the dorsal interosseous muscles attaeh to the bases of the 
proximal phalanges and the extensor expansions of digits 2 to 4. Look at the 
dorsum of the disseeted hand and note that the dorsal interosseous muscles 
occupy the intervals betvveen the metaearpal bones. Do not disseet these muscles. 

• Study the aetions of the interosseous muscles (Fig. 2.30A, B ) . The three P almar 
interosseous muscles are AD ductors (PAD ). They adduct digits 2, 4, and 5 tovvard 
an imaginary axial line dravvn through the long axis of digit 3. The four D orsal 
interosseous muscles are AB ductors (DAB ). They move digits 2 to 4 avvay from 
the imaginary axial line. The tvvo dorsal interosseous muscles that attaeh to digit 3 
move it to either side of the imaginary axial line. The interosseous muscles are 
innervated by the deep braneh of the ulnar nerve. 


Disseetion Review 

. Plaee the muscles, tendons, and nerves that you have disseeted baek into their 
eorreet anatomieal positions. 



. Revievv the movements of the fingers and thumb. Define flexion, extension, 
abduction, and adduction. Revievv the musclesthat are responsible for eaeh 
aetion. 

• Use the disseeted speeimen to follovv the median nerve from the forearm into the 
hand. Revievv its recurrent braneh and list the five muscles that the recurrent 
braneh innervates. 

• Follovv the ulnar artery from the elbovv to the hand. In the hand, traee the 
superficial braneh and deep palmar braneh of the ulnar artery. 

. Follovv the ulnar nerve from the medial epieondyle of the humerus to the hand. In 
the hand, traee the superficial and deep branehes of the ulnar nerve. 

. Revievv an illustration that demonstrates the cutaneous distribution of the ulnar 
and median nerves in the hand. 

. Reeall the rule for innervation of the muscles in the hand: 

o All intrinsie muscles of the hand are innervated by the ulnar nerve 
except the muscles of the thenar group and the first two lumbrical 
muscles, which are innervated by the median nerve. [L 77, 78; N 472; 
R400; e 27] 
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Extensor Regíon of the Forearm and Dorsum of the Hand 
Disseetion Overview 

The posterior eompartment of the forearm eontains the extensor muscles of the hand and 
digits. They ean be divided into a superficial group and a deep group (Fig. 2.20 ) . The 
muscles of the superficial group extend the vvrist and the proximal phalanges. The 
muscles of the deep group of extensors cause supination of the hand, extension of digit 2, 
and abduction and extension of the thumb. The deep braneh of the radial nerve 
innervates the extensor muscles of the forearm. Nerves and vessels of the posterior 
eompartment run in the eonneetive tissue plane that divides the superficial group of 
extensor muscles from the deep group of extensor muscles (Fig. 2.20 ) . 


In the dorsum of the hand, the bones are superficial. There are no intrinsie muscles in the 
dorsum of the hand, so no motor innervation is required. The radial, ulnar, and median 
nerves share the cutaneous innervation of the dorsum of the hand. 

The order of disseetion will be as follows: The antebraehial faseia will be removed from 
the elbow to the wrist. The muscles of the superficial extensor group will be identified 
and followed to their distal attaehments in the hand. The tendons of the superficial 
extensor muscles will be released from the extensor retinaculum and retraeted to permit 
the muscles of the deep extensor group to be studied. The eontents of the anatomieal 
snuffbox will be identified. 

Disseetion instructions 

Superficial Group of Extensor Muscles [G 576; L 58; N 444; R 
417; e 54] 

• Plaee the eadaver in the supine position. 

• Use blunt disseetion to remove the remnants of the superficial faseia from the 
posterior forearm and dorsum of the hand, taking eare to preserve the dorsal 
venous areh. 

• Identify the extensor retinaculum , which is a speeialization of the antebraehial 
faseia loeated on the posterior surface of the distal forearm. 

• Use seissors to ineise the posterior surface of the antebraehial faseia from the 
oleeranon to the extensor retinaculum. Preserve the extensor retinaculum. Use 
your fingers or a probe to separate the antebraehial faseia from the muscles that 
lie deep to it. Detaeh the antebraehial faseia from its attaehments to the radius 
and ulna and plaee it in the tissue eontainer. 

. Six muscles eomprise the superfjcial extensor group : braehloradialis , extensor 
earpi radialis longus, extensor earpi radialis brevis, extensor digitorum , 
extensor digiti minimi , and extensor earpi ulnaris . Note that four of the 
muscles in the superficial extensor group (extensor earpi radialis brevis, extensor 
digitorum, extensor digiti minimi, and extensor earpi ulnaris) attaeh to the lateral 
epieondyle of the humerus by way of a eommon extensor tendon . 


• Use tendon patterns at the wrist and distal attaehments to positively identify the 
moseles of the soperfieial extensor group: 

o Braehioradialis tendon attaehesto the lateral surface of the distal radius. 

o Extensor earpi radialis longus tendon attaehes to the base of metaearpal 
bone 2. 

o Extensor earpi radialis brevistendon attaehes to the base of metaearpal 
bone 3. 

o Extensor digitorom tendons attaeh to the extensor expansions of digits 2 
to 5. 

o Extensor digiti minimi tendon attaehes to the extensor expansion of digit 
5. 

o Extensor earpi ulnaris tendon attaehesto the base of metaearpal bone 5. 

. Note that the tendons of the extensor digitorum muscle are tied together by 

intertendinous eonneetions on the posterior surface of the hand. [G 582; L 58; N 
470; R418; C 62] 

• Observe the extensor expansion of digit 3 (Fig. 2.29 ) . The extensor expansion is 
wrapped around the dorsum and the sides of the proximal phalanx and the distal 
end of the metaearpal bone. The hood-like expansion retains the extensor tendon 
in the midline of the digit. The tendons of the lumbrical and interosseous muscles 
attaeh to the extensor expansion. [G 583; L 59; N 464; R 417; C 67] 

. Cut through the extensor retinaculum to release the tendons of the extensor 
digitorum muscle. Retraet the tendons medially. Note that the other extensor 
tendons are also eontained within individual osseofibrous tunnels. Synovial sheaths 
line these tunnels. 


Deep Group of Extensor Muscles [G 577; L 59; N 445; R 417; C 
56] 


Five muscles eomprise the deep extensor group : abductor pollieis longus , 


extensor pollieis brevis, extensor pollieis longus, extensor indieis , and 
supinator. 

The proximal attaehments of four muscles of the deep extensor group (abductor 
pollieis longus, extensor pollieis brevis, extensor pollieis longus, and extensor 
indieis) are the posterior surfaces of the radius, ulna, and interosseous membrane. 
These 

P.48 

four muscles emerge from the interval betvveen the extensor digitorum muscle 
and the extensor earpi radialis brevis muscle. 

Observe the tendon of eaeh of the follovving muscles and follovv it to its distal 
attaehment: 

o Abductor pollieis longus tendon attaehesto the base of metaearpal bone 
1 . 

o Extensor pollieis brevis tendon attaehes to the base of the proximal 
phalanx of digit 1. 

o Extensor pollieis longus tendon attaehes to the base of the distal phalanx 
of digit 1. 

o Extensor indieis tendon attaehes to the extensor expansion of digit 2. 

Identify the anatomieal snuffbox (Fig. 2.31 ) . The anatomieal snuffbox is a 
depression on the posterior surface of the vvrist that is bounded anteriorly by the 

abductor pollieis longus tendon and the extensor pollieis brevis tendon . The 

posterior boundary of the anatomieal snuffbox is the extensor pollieis longus 
tendon . [G 584, 585; L 58; N 469; R 418; C 75] 



Radial artery in anatomieal snuffbox 
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Figure 2.31. Radial artery in the anatomieal snuffbox. 


• VVithin the anatomieal snuffbox, find the radial artery . Use a probe to elean the 
radial artery and follovv it distally until it disappears betvveen the tvvo heads of the 

first dorsal interosseous muscle . Note that the dorsal earpal areh is a braneh of 
the radial artery that arises in the anatomieal snuff box. The dorsal earpal areh 









supplies arterial blood to the dorsum of the hand (Fìg. 2.31 ) . Do not disseet its 
branehes. 

• Near the elbow, use your fingers to retraet the braehioradialis muscle and observe 
the supìnator muscle . The proximal attaehments of the supinator muscle are the 
lateral epieondyle of the humerus, the radial eollateral and anular ligaments of 
the elbow, and the lateral surface of the ulna. The distal attaehment of the 
supinator muscle is the proximal one-third of the radius. The supinator muscle 
supinates the hand. 

. On the lateral aspeet of the elbow, onee again find the radial nerve in the 
eonneetive tissue plane between the braehioradialis muscle and the braehialis 
muscle. Observe that the radial nerve divides into a superficial braneh and a deep 
braneh. The deep braneh of the radial nerve enters the supinator muscle. 

. Turn the upper limb and look for the deep braneh of the radial nerve where it 
emergesfrom the distal border of the supinator muscle. 

. When the deep braneh of the radial nerve emerges from the supinator muscle, its 
name ehangesto posterior interosseous nerve . The posterior interosseous nerve 
provides motor branehes to the extensor muscles. 

. Observe that the posterior interosseous nerve is aeeompanied by the posterior 
interosseous artery , which is a braneh of the eommon interosseous artery. 


Disseetion Review 

. Replaee the muscles of the posterior eompartment of the forearm into their 
eorreet anatomieal positions. 

. Use the disseeted speeimen to review the attaehments of the extensor tendons. 

. Note that the tendons of three strong extensor muscles (extensor earpi radialis 
longus, extensor earpi radialis brevis, and extensor earpi ulnaris) attaeh to the 
proximal ends of metaearpal bones. These three extensors of the wrist work 
synergistieally with the flexors of the digits: A firm grasp requires an extended 
wrist. 


P.49 

. Revievv the extensor expansion of digit 3. Reeall the moseles that insert there and 
the aetion of eaeh muscle. 

• Revievv the course of the eommon interosseous braneh of the ulnar artery and 
observe hovv the posterior interosseous artery entersthe posterior eompartment 
of the forearm. 

• Revievv the course of the radial artery from the cubital fossa to the deep palmar 
areh. 

• Palpate the anatomieal snuffbox on yourself. Feel the pulsations of the radial 
artery vvithin its boundaries. 

• Reeall the rule for innervation of the posterior eompartment of the forearm: 

o The radial nerve innervates all of the muscles in the posterior 
eompartment of the forearm [L 79]. 

o Note that there are no intrinsie muscles in the dorsum of the hand. 
Therefore, there are no muscles in the hand that are innervated by the 
radial nerve . 


J oints of the Upper Limb 
Disseetion Overview 

Disseet joints in one upper limb. Keep the soft tissue structures of the other limb intaet 
for revievv purposes. 

The order of disseetion vvill be as follovvs: The sternoclavicular and acromioclavicular 
joints vvill be disseeted. The glenohumeral joint vvill be disseeted. The elbovv joint and 
radioulnar joints vvill be studied. The vvrist joint vvill be disseeted. Finally, the joints of 
the digits vvill be studied. During this disseetion, the muscles of one limb vvill be removed. 
Take advantage of this opportunity to revievv the proximal attaehment, distal 
attaehment, innervation, and aetion of eaeh muscle as it is removed. 



Articular eavilies of 
sternoelaviealar jolnt 


Figure 2.32. Sternoclavicular joint. 


Disseetion instructions 

Sternoclavicular J oint [G 506; L 71; N 419; R 378; C 104] 


• Use an artieoiated skeieton to observe the reiationships betvveen the sternum and 
eiavieie. Identify the clavicular noteh of the manubrium . The medial end of the 
elaviele articulates vvith the clavicular noteh and the adjaeent part of the first 
eostal eartilage (Fig. 2.32 ) . 

• Plaee the eadaver in the supine position. The tendon of the sternoeleidomastoid 
muscle is attaehed to the anterior surface of the sternoclavicular joint. Detaeh 
the tendon and refleet the sternoeleidomastoid muscle superiorly. 

. Identify the anterior sternoclavicular ligament , vvhieh spans from the sternum to 
the elaviele. 

• Use blunt disseetion to elean the costoclavicular ligament , vvhieh runs obliquely 
from the first eostal eartilage to the inferior surface of the elaviele near its medial 


end. 


• Use a sealpel to remove the anterior sternoclavicular ligament. VVithin the joint 
eavity, observe the articular dise . Inferiorly, the articular dise is attaehed to the 
first eostal eartilage. Superiorly, the articular dise is attaehed to the elaviele. 






Observe that the articular dise is attaehed in such a manner that it resists medial 
displaeement of the elaviele. 

• Palpate the movements of the sternoclavicular joint on yourself. Plaee your left 
hand on your right sternoclavicular joint and circumduct your right upper limb 
through a large eirele. Observe that the sternoclavicular joint allovvs a limited 
amount of movement in every direetion. 
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Acromioclavicular J oint [G 532, 535; L 71; N 423; R 378; C 78] 

. Revievv the bony features that are relevant to the acromioclavìcular joint (Fig. 
2.33 ) : 

o Aeromion 

o Goraeoid proeess of the scapula 
o Lateral end of the elaviele 

• Detaeh the trapezius muscle from the lateral end of the elaviele. Detaeh the 
eoraeobraehialis and peetoralis minor muscles from the eoraeoid proeess. The 
acromioclavicular joint is novv exposed. The acromioclavicular joint is a plane 
synovial joint betvveen the aeromion and the distal end of the elaviele. 

• Identify the coracoclavicular ligament , vvhieh supports the acromioclavicular 
joint. Use a probe to elean the ligament. Identify its tvvo parts: 

o eonoid ligament 
o Trapezoid ligament 

• Open the acromioclavicular joint by eompletely removing the joint capsule. 
Separate the aeromion from the lateral end of the elaviele. 

• Note the shape of the articulating surfaces. The angle of the articulating surfaces 
causes the aeromion to move inferior to the distal end of the elaviele vvhen the 
aeromion is foreed medially. The eonoid and trapezoid ligaments prevent the 


aeromion from moving inferiorly relative to the elaviele, strengthening the joint. 
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Figure 2.33. Aeromioelavieolar joint and anterior aspeet of glenohomeral joint. 


Glenohumeral J oint [G 532, 533; L 71; N 423; R 378; C 80-82] 

The glenohumeral joint (shoulder joint) is a ball-and-soeket synovial joint with a wide 
range of motion. The shoolder joint has a greater degree of movement than any other 
joint in the body. This is due to the small area of eontaet between the head of the 
humerus and the glenoid fossa of the scapula and the loose joint capsule. Stability of the 
shoulder joint depends on the function of the muscles of the rotator cuff. 

• Plaee the eadaver in the supine position. 

. Review the bony features pertinent to disseetion of the glenohumeral joint (Fig. 
2.34 ) : 








o Glenoid fossa of the scapula 
o Head of the humerus 
o Anatomieal neek of the humerus 

To expose the capsule of the glenohumeral joint , the moseles and tendons that 
span the joint must be removed. Revievv the proximal attaehment and distal 
attaehment of eaeh muscle as you remove it. 

Remove the eoraeobraehialis muscle and the short head of the bieeps braehii 
muscle. Leave the subscapularis muscle intaet. 

Plaee the eadaver in the prone position. Observe that the tendons of the 
supraspinatus, infraspinatus, and teres minor muscles blend vvith the joint 
capsule. Remove these tendons. 
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Remove the long head of the trieeps braehii muscle. 


POSTERIOR VIEW 
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Figure 2.34. How to open the glenohomeral joint eapsole and remove the head of 
the humerus. 


The posterior surface of the joint capsule is now exposed. Verify that the joint 
capsule is attaehed to the anatomieal neek of the humerus. 

Use a sealpel to open the posterior surface of the joint capsule (Fig. 2.34 ) . 

Use a saw or a ehisel to remove the head of the humerus at the anatomieal neek. 

Use a probe to explore the glenoid eavity . Identify the glenoid labrum and 
attempt to demonstrate the three glenohumeral ligaments , which strengthen the 
anterior wall of the fibrous capsule (Fig. 2.34 ) . 





• Observe that the tendon of the long head of the bìeeps braehii muscle passes 
through the glenoid eavity and is attaehed to the supraglenoid tubercle. 

• Plaee the eadaver in the supine position. Define and elean the eoraeoaeromial 
ligament , vvhieh spansfrom the eoraeoid proeessto the aeromion. The 
eoraeoaeromial ligament, the aeromion, and the eoraeoid proeess prevent superior 
displaeement of the head of the humerus. 

• Use the disseeted speeimen to perform the movements of the glenohumeral joint: 
flexion, extension, abduction, adduction, and circumduction. Note that this 
freedom of motion is obtained at the loss of joint stability. 


Elbow J oint and Proximal Radiouinar J oint [G 546, 547; L 72; 

N 436, 438; R 379; C 85á€"88] 

. Revievv the bony features of the elbovv region (Fig. 2.35 ) . 

• Use an articulated skeleton to verify that the elbovv joint eonsists of tvvo parts: 

o A hinge joint betvveen the troehlea of the humerus and the troehlear 
noteh of the ulna 

o A gliding joint betvveen the capitulum of the humerus and the head of the 
radius 

. Remove the braehialis muscle from the anterior surface of the joint capsule. 

. Detaeh the trieeps braehii tendon from the oleeranon and the posterior surface of 
the joint capsule. 

. Remove the superficial flexor muscles of the forearm from their attaehment to the 
medial epieondyle. Revievv the eommon flexor tendon and the five muscles that 
attaeh to it. 

. Identify the ulnar eollateral ligament on the medial side of the elbovv joint (Fig. 
2.35 ) . Observe that it eonsists of a strong anterior eord and a fan-like posterior 
portion. 

. Remove the superficial extensor muscles of the forearm from their attaehment to 


the lateral epieondyle of the humerus. Revievv the eommon extensor tendon and 
the musclesthat attaeh to it. 

• Remove the supinator muscle. 

. Identify the radial eollateral ligament . It fans out from the lateral epieondyle of 
the humerus to the radius and anular ligament. 

• The proximal radioolnar joint is a pivot joint that occurs betvveen the head of the 
radius and the radial noteh of the ulna. The anular ligament and the radial noteh 
of the ulna eompletely eneirele the head of the radius (Fig. 2.35 ) . Note that the 
radius ean freely rotate in the anular ligament. Plaee the hand of the eadaver 
speeimen into the pronated position. Novv pull on the bieeps braehii tendon. Note 
the strong supinating aetion of the bieeps braehii muscle. 

• Open the elbovv joint by making a transverse cut through the anterior surface of 
the joint capsule betvveen the ulnar eollateral ligament and the radial eollateral 
ligament. 

• Use a probe to explore the extent of the synovial eavity . Observe the smooth 
articular surfaces of the humerus, ulna, and radius. 

• Use the disseeted speeimen to perform the movements of the elbovv joint: flexion 
and extension. Observe the joint surfaces and the eollateral ligaments during 
these movements. 
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Figure 2.35. Elbow joint. 


Intermediate Radioulnar J oint [G 551; L 72, 73; N 439; R 380; 

e 88] 


. The radius and ulna are joined throughout their length by the interosseous 
membrane . This is a fibrous joint. Use an illustration to study this joint. 


Distai Radiouinar J oint [G 590, 591; L 73; N 455; R 381; C 88] 

• The distal radioulnar joint is the pivot joint that occurs between the head of the 
ulna and the ulnar noteh of the radius (Fig. 2.36 ) . 

• Remove all tendons and soft tissue structures that eross the wrist. Review the 
distal attaehment of eaeh tendon and the aetion of eaeh muscle. 

. Note that the anterior and posterior surfaces of the wrist joint are reinforeed by 

radioearpal ligaments. 

. To open the distal radioulnar joint, extend the hand. On the anterior surface of 
the joint capsule, cut transversely through the radioearpal ligaments. This cut 
should be made proximal to the flexor retinaculum and earpal tunnel. Leave the 

















hand attaehed to the forearm by the posterior part of the joint eapsole. 

• Use a probe to explore the artieolation betvveen the radius and the ulna. Note 
that the distal radioulnar joint eontains an articular dise . Verify that the articular 
dise holds the distal ends of the radius and the ulna together. 


Wrist J oint [G 590, 592; L 73, 74; N 454, 455; R 380, 381; C 
92, 93] 


. The wrist joint (radioearpal joint) is the articulation betvveen the distal end of 
the radius and the proximal earpal bones (Fig. 2.36 ) . Note that the distal end of 
the radius articulates vvith only tvvo earpal bones: seaphoid and lunate . 
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Figure 2.36. Distal radioulnar and vvrist joints. 
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Figure 2.37. Metaearpophalangeal and interphalangeal joints. 

• Identify the smooth proximal sorfaees of the seaphoid , lunate , and triquetrum . 
Study the eorresponding articular surface of the radius . Notiee that the seaphoid 

and lunate bones must transmit forees from the hand to the forearm. Therefore, 
these earpal bones are the ones most eommonly fractured in a fall on the 
outstretched hand. 

• Onee again, identify the articular dise. The articular dise articulates with the 
triquetrum when the hand is adducted. 

• Use the disseeted speeimen to perform the movements of the wrist joint: flexion, 
extension, adduction, abduction, and circumduction. Observe the articular 
surfaces during these movements. 


Metaearpophalangeal J oints [G 595; L 74; N 458; R 381; C 92, 
93] 


. Disseet digit 3 as a representative example. 






. Remove the tendons of the flexor digitorom superficialis and flexor digitorum 
profundus muscles. Note their attaehments on the phalanges. 

• Remove the interosseous muscles and the extensor expansion to expose the 
metaearpophalangeal joint capsule. 

. eiean the eollateral ligaments (Fig. 2.37 ) . Move the digit to eonfirm that the 
ligaments are slaek during extension and taut during flexion. Therefore, the digits 
eannot be spread (abducted) unless they are extended. 

. Use the disseeted speeimen to perform the movements of the digit at the 
metaearpophalangeal joint: flexion, extension, abduction, and adduction. Gonfirm 
that the metaearpophalangeal joints are eondyloid joints. 


Interphalangeal J oints [G 595; L 74; N 458; R 381; C 93] 

. eiean the eollateral ligaments of the interphalangeal joints of digit 3 (Fig. 2.37 ) 

. Use a probe to explore the synovial eavity of one interphalangeal joint. inspeet 
the articular surfaces that are eovered with smooth eartilage. 

. Use the disseeted speeimen to perform flexion and extension of the 
interphalangeal joint and eonfirm that the eollateral ligaments limit the range of 
motion. eonfirm that the interphalangeal joints are hinge joints. 


Authors; Tank, PatriekVV. 

Title; Grant's Disseetor, 14th Edition 


eopyright A©2009 Lippineott VVilliams & VVilkins 
>Table of Gontents >Chapter 3 - The Thorax 

ehapter 3 

The Thorax 


The main fonetion of the thorax is to house and proteet the heart and lungs. The 
proteetive function of the thoraeie wall is eombined with mobility to aeeommodate 
volume ehanges during respiration. These two dissimilar functions, proteetion and 
flexibility, are aeeomplished by the alternating arrangement of the ribs and intereostal 
muscles. 

The superficial faseia of the thorax eontains the usual elements that are eommon to 
superficial faseia in all body regions: blood vessels, lymph vessels, cutaneous nerves, and 
sweat glands. In addition, the superficial faseia of the anterior thoraeie wall in the 
female eontains the mammary glands, which are highly speeialized organs unique to the 
superficial faseia of the thorax. 

Surface Anatomy [G 2; L 160; N 181; C 101] 

The surface anatomy of the thorax ean be studied on a living subject or on the eadaver. 
Turn the eadaver to the supine position and palpate the following structures (Fig. 3.1) : 

• eiaviele 

• Aeromion of the scapula 

• J ugular noteh (suprasternal noteh) 

• Manubrium 

• Sternal angle 



• Body of the sternom 

• Xiphisternal junction 

• Xiphoid proeess 

• Seventh eostal eartilage 

• eostal margin 

• Anterior axillary fold (lateral border of the peetoralis major muscle) 

Skeleton of the Thorax 

If you have previously disseeted the baek, revievv the parts of a thoraeie vertebra . If you 
have not disseeted the baek, you must study the vertebrae novv. Turn to pages 6 to 7, 
eomplete that exercise, and return to this page. 

Refer to a skeleton. Examine a rib from the midthorax level and identify (Fig. 3.2 ) : [G 

13; L 164; N 186; R 197; C 106] 

• Head 

• Neek 

• Tubercle 

• eostal angle 

• Shaft (body) 

• eostal groove 


Jugular noteh 
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•!i:i 
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Fjgure 3.1. Surface anatomy of the anterior thoraeie wall. 
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Figure 3.2. Typieal left rib, postertor view 


Figure 3.2. Typieal left rib, posterior view. 


Atlas Referenees 

G = Grant's Atlas , 12th ed., page number 











L = LWW Atlas of Anatomy , Ist ed., page number 
N = Netter's Atlas , 4th ed., plate number 
R = Golor Atlas of Anatomy , 6th ed., page number 
C = eiemente's Atlas , 5th ed., plate number 

P.55 

On an articulated skeleton, note the follovving features: 

• The first rib isthe highest, shortest, broadest, and most sharply curved rib. 

. The head of a rib usually articulates vvith tvvo vertebral bodies and their 
intervertebral dise. For example, the head of rib 5 articulates vvith vertebral 
bodies T4 and T5 (Fig. 3.3 ) . The Ist, lOth, llth, and 12th ribs are exceptions to 
this ruleà€''their heads articulate vvith only one vertebral body. 

. The tubercle of a rib articulates vvith the transverse eostal faeet on the 
transverse proeess of the thoraeie vertebra of the same number (Fig. 3.3 ) . 

. A eostal eartilage is attaehed to the anterior end of eaeh rib. 

Ribs are elassified by the vvay their eostal eartilage articulates (Fig. 3.4 ) : 

. True ribs (ribs 1 to 7) à€" eostal eartilage is attaehed direetly to the sternum. 

. False ribs (ribs 8 to 10) à€" eostal eartilage is attaehed to the eostal eartilage of 
the rib above. 

. Floating ribs (ribs 11 and 12) à€" eostal eartilage is not attaehed to a skeletal 
element, but ends in the abdominal musculature. 

Examine the sternom and identify (Fig. 3.4 ) : [G 12; L 163; N 186; R 193; C 105] 

. J ugular noteh (suprasternal noteh) 

. Manubrium (L. manubrium , handle) 

. Sternal angle (at the attaehment of the seeond eostal eartilage; also at the level 


of the T4/T5 intervertebral dise) 

• Body 

• Xiphojd proeess (Gr. xiphos , sword) 

Examine a seapola and identify (Fig. 3.4 ) : [G 479; L 32; N 185; R 189; C 76] 

• Aeromion 

• Goraeoid proeess 


Pe<Jicie 



Intervertebral 
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Head of rib 5 


Figure 3.3. Part of the thoraeie vertebral column. 
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Figure 3.4. Skeleton of the thoraeie region. 


Observe that the medial end of the elaviele artieolates with the manubrium of the 
sternum (sternoclavicular joint ) and the lateral end of the elaviele articulates with the 
aeromion of the scapula (acromioclavicular joint) (Fig. 3.4 ) . 

Peetoral Regíon 

lnstructions for disseetion of the peetoral region are found in Ghapter 2 , The Upper 
Limb. If you are disseeting the thorax before the upper limb, the peetoral region must be 
disseeted now. Turn to pages 24 to 28, eomplete that disseetion, and return to this page. 

intereostal Spaee and intereostal Muscles 
Disseetion Overview 

The interval between adjaeent ribs isealled the intereostal spaee . The intereostal spaee 
is truly a spaee only in a skeleton, as three layers of muscle fill the intereostal spaee in 
the living body and the eadaver. From superficial to deep, the three layers of muscle are 








external intereostal muscle , internal intereostal muscle , and innermost intereostal 
muscle . 

There are 11 intereostal spaees on eaeh side of the thorax. Eaeh is nombered aeeording 
to the rib that forms its soperior boondary. For example, the fourth intereostal spaee is 
loeated betvveen ribs 4 and 5. 

The order of disseetion vvill be as follovvs: The external intereostal muscle vvill be studied 
in the fourth intereostal 
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spaee and vvill be refleeted. The internal intereostal muscle vvill then be studied in the 
fourth intereostal spaee and vvill be refleeted. Branehesof intereostal nerves and blood 
vesselsvvill be identified. The innermost intereostal muscle vvill be identified. 

Disseetion instructions 

. Detaeh the serratus anterior muscle from its proximal attaehments on ribs 1 to 8 
and refleet it laterally. 

• Palpate the ribs and the intereostal spaees. Begin at the level of the sternal angle 
(attaehment of the seeond eostal eartilage) and identify eaeh intereostal spaee by 
number. 

• Disseet intereostal spaee 4 (the spaee betvveen ribs 4 and 5). 

. Identify the external intereostal muscle (Fig. 3.5 ) . The external intereostal 
muscle attaehes to the inferior border of the rib above and the superior border of 
the rib belovv. The external intereostal muscle elevates the rib belovv. Note that 
the fibers of the external intereostal muscles pass diagonally tovvard the anterior 
midline as they deseend. [G 19; L 166; N 426; R 198; C 102] 

. Identify the external intereostal membrane , vvhieh is loeated at the anterior 
end of the intereostal spaee betvveen the eostal eartilages . Note that the fibers 
of the external intereostal muscle end at the lateral edge of the external 
intereostal membrane. 

. Insert a probe deep to the external intereostal membrane just lateral to the 
border of the sternum in the fourth intereostal spaee. Push the probe laterally 


and note that it passes deep to the external intereostal muscle. 
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Figure 3.5. Structures in the intereostal spaee. A. Anterior view. B. Goronal 
seetion at the midaxillary line. 


With the probe as a guide, use seissors to cut the external intereostal muscle 
from the rib above and refleet it inferiorly (Fig. 3.5 ) . Continue the cut laterally 
to the midaxillary line. 

Identify the internal intereostal muscle . The internal intereostal muscle 
attaehes to the superior border of the rib below and the inferior border of the rib 
above. The internal intereostal muscle depressesthe rib above. Note that the 
fiber direetion of the internal intereostal muscle is perpendicular to the fiber 
direetion of the external intereostal muscle (Fig. 3.5 ) . 

Begin at the lateral border of the sternum and detaeh the internal intereostal 
muscle from its attaehment on rib 5. Continue to detaeh the internal intereostal 
muscle as far laterally as the midaxillary line. Refleet the muscle superiorly (Fig. 
3.5 ) . 

Identify the fourth intereostal nerve and the fourth posterior intereostal artery 
and vein inferior to rib 4. The intereostal nerve and vessels run in the plane 
between the internal intereostal muscle and innermost intereostal muscle (Fig. 




3.6 ) . The innermost intereostal muscle has the same fiber direetion, 
attaehments, and aetion asthe internal intereostal muscle, but it does not 
extend as far anteriorly in the intereostal spaee. [G 20; L 170; N 192; R 214; C 
8 ] 

. The intereostal nerve and vessels supply the intereostal muscles, the skin of the 
thoraeie wall, and the parietal pleura. Use Figure 3.6 to study the course and 
distribution of a typieal intereostal nerve. 

• The anterior end of the intereostal spaee is supplied by anterior intereostal 
branehes of the internal thoraeie artery . The internal thoraeie artery runs a 
vertieal course j ust lateral to the border of the sternum and erosses the deep 
surfaces of the eostal eartilages. [G 22; L 167, 168; N 189; R 209; C 102] 


eiinieal Gorrelation 
Pleoral Tap (Thoraeoeentesis) 

The aspiration of pathologie material from the pleoral eavity (serous floid, 
fluid mixed with tumor eells, blood, pus, ete.) may be done through the 
intereostal spaee. The pleural tap is performed in the midaxillary line or 
slightly posterior to it. Usually, intereostal spaee 6, 7, or 8 is seleeted for 
the puncture to avoid penetrating abdominal viseera. A large-bore needle 
is inserted low in the intereostal spaee to avoid injury to the intereostal 
nerve and vessels (Fig. 3.7 ) . 
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Fjgure 3.6. Course and distribution of the fourth thoraeie spinal nerve. 
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Figure 3.7. Anatomieal relationships assoeiated with a pleoral tap. 


Disseetion Review 

• Replaee the internal and external intereostal moseles in their eorreet anatomieal 
positions. 

. Review the moselesthat lie in the intereostal spaee. Review their aetions. 
LJnderstand how they assist respiration by elevating and depressing the ribs. 

• Use an illostration and your disseeted speeimen to review the origin, course, and 
branehes of the posterior intereostal artery and intereostal nerve. 

• Consult a dermatome ehart and eompare the dermatome pattern to the 
distribution of the intereostal nerves. [G 348; L 162; N 164; C 8] 
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Removal of the Anterior Thoraeie Wall 
Disseetion Overview 

To view the eontents of the thoraeie eavity, the anterior thoraeie wall must be removed. 
The goal of this disseetion is to remove the thoraeie wall with the eostal parietal pleura 
attaehed to its inner surface. The structures to be removed include the proximal ends of 














both elavieles, the manubrium and body of the sternum, the anterior and lateral portions 
of ribs 1 through 5, and the eontents of intereostal spaees 1 to 4. 

The order of disseetion will be as follows: The sternoeleidomastoid muscle and infrahyoid 
neek muscles will be detaehed from their sternal and clavicular attaehments. The 
elavieles will be cut at their midlength. The eostal eartilages and sternum will be cut at 
the level of the xiphisternal joint. The ribs and eontents of the intereostal spaees will be 
cut at the midaxillary line. The thoraeie wall will be removed and the inner surface of 
the thoraeie wall will be studied. 

Disseetion instructions [G 761; L 308; N 28, 29; R 174, 
175;e 470] 

• Refleet the peetoralis major muscle laterally. Refleet the peetoralis minor muscle 
superiorly. Refleet the serratus anterior muscle laterally. 

• Use seissors to cut the sternoeleidomastoid muscle where it is attaehed to the 
superior margin of the sternum and the superior surface of the elaviele. Use blunt 
disseetion to loosen the distal 5 em of the sternoeleidomastoid muscle and refleet 
it superiorly. 

• Use your fingers to push the infrahyoid muscles posteriorly with enough foree to 
tear their attaehments to the deep surface of the sternum. 

• Cut both elavieles at their midlength using a saw (Fig. 3.8 , cuts 1 and 2) . 

. At the level of the xiphisternal joint (approximately at the level of intereostal 
spaee 5), use a saw to make a transverse cut aeross the sternum and eostal 
eartilages (Fig. 3.8 , cut 3) . Allow the saw to passthrough the bone and 
eartilage, but not into the deeper tissues. 

• Use a saw or bone cutters to cut ribs 1 to 5 in the midaxillary line on both sides of 
the thorax. 

• With a sealpel, make a series of vertieal cuts through the muscles in intereostal 
spaees 1 to 5 in the midaxillary line. The cuts should be aligned with the cut ribs. 
Make the cut deep enough to cut the parietal pleura. 

• Use seissors to cut the intereostal muscles and underlying eostal parietal pleura 


from the upper border of rib 6 on both sides of the thorax. 



muscles along green lines 


Figure 3.8. Cuts used to remove the anterior thoraeie wall. 


Gently, elevate the inferior end of the sternum along with the attaehed portions 
of the severed eostal eartilages and ribs. Near the lower end of the sternum, 
identify the right and left internal thoraeie vessels (Fig. 3.8 ) . Cut the internal 
thoraeie vessels at the level of the fifth sternoeostal joint. 

Continue to elevate the inferior end of the thoraeie wall and cut the parietal 
pleura with seissors where it refleets from the inner surface of the thoraeie wall 
onto the mediastinum. 

Cut the internal thoraeie vessels at the level of the first rib. Remove the anterior 
thoraeie wall with the internal thoraeie vessels attaehed. 

Observe the internal surface of the anterior thoraeie wall and identify the eostal 
parietal pleura . Use blunt disseetion to remove the parietal pleura from the 
inner surface of the anterior thoraeie wall. 

Identify the transversus thoraeis muscle [G 23; L 168; N 191; R 206; C 111] . 







Observe that the inferior attaehment of the transversos thoraeis muscle is on the 
sternum and its superior attaehments are on eostal eartilages 2 to 6. The 
transversus thoraeis muscle depresses the ribs. 

• The internal thoraeie artery and veins are loeated betvveen the transversus 
thoraeis muscle and the eostal eartilages. 

• Follovv the internal thoraeie artery inferiorly and identify at least one of the 
anterior intereostal branehes . Note that posterior to the sixth or seventh eostal 
eartilage, the internal thoraeie artery divides into the soperior epigastrie artery 
and the musculophrenic artery . This division may be seen on the eadaver rather 
than on the thoraeie vvall speeimen. 
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Disseetion Review 

• Replaee the anterior thoraeie vvall in its eorreet anatomieal position. 

• Replaee the serratus anterior muscle in its eorreet anatomieal position. 

• Replaee the peetoralis minor muscle, making sure that its proximal attaehments 
touch ribs 3, 4, and 5. 

• Replaee the peetoralis major muscle in its eorreet anatomieal position. 

• Revievv the attaehments and the aetion of the peetoral muscles, the serratus 
anterior muscle, and the transversus thoraeis muscle. 

• Study the course of the internal thoraeie artery from its origin to its bifurcation 
and name its branehes. 


eiinieal Gorrelation 
Anterior Thoraeie Wall 

The anterior and lateral approaehes to the eontents of the thorax are the 
two most eommon surgical approaehes. In the anterior approaeh, the 
sternum is split vertieally in the midline. This approaeh does not eross 





major vessels and allovvs good aeeess to the heart. The ineision through 
the sternum is elosed vvith stainless steel vvires. In the lateral approaeh, an 
intereostal spaee is ineised to provide aeeess to the lungs or to structures 
posterior to the heart. 


Pleural Gavítíes 
Disseetion Overview 

The thorax has two apertores (Fig. 3.4 ) . The superjor thoraeie aperture (thoraeie 
inlet) is relatively small and boonded by the manubrium of the sternum, the right and 
left first ribs, and the body of the first thoraeie vertebra. Structures pass between the 
thorax, the neek, and the upper limb through the superior thoraeie aperture (e.g., 

traehea, esophagus, vagus nerves, thoraeie duct, major blood vessels ). 

The inferior thoraeie aperture (thoraeie outlet ) is larger and bounded by the 
xiphisternal joint, the eostal margin, ribs 11 and 12, and the body of vertebra T12. The 
diaphragm attaehes to the structures that form the boundaries of the inferior thoraeie 
aperture and it separates the thoraeie eavity from the abdominal eavity. Several large 
structures (e.g., aorta , inferior vena eava , esophagus, vagus nerves ) pass between 
the thorax and abdomen through openings in the diaphragm. 

The thorax eontains two pleural eavities (right and left) and the mediastinum . The two 
pleural eavities occupy the lateral parts of the thoraeie eavity and eaeh eontains one 
lung . The mediastinum (L. quod per medium stat , that which stands in the middle) is 
the region between the two pleural eavities. It eontains the heart, aorta , traehea , 
esophagus , and other structures that pass to or from the head and neek. [G 28; L 173; 
N 196; R 243; C 109] 

Eaeh pleural eavity is lined by a serous membrane ealled the parietal pleura (Fig. 3.9 ) . 
The parietal pleura has subdivisions that are regionally named: 

• eostal pleura à€" lines the inner surface of the thoraeie wall 

• Mediastinal pleura à€" linesthe mediastinum 

• Diaphragmatie pleura à€" lines the superior surface of the diaphragm 





eervkal pleura (cupula) à€" extends superior to the first rib 


The parietal pleura is sharply folded where the eostal pleura meets the diaphragmatie 
pleura, and where the eostal pleura meets the mediastinal pleura. The folds are ealled 
linesof pleural refleetion . The linesof pleural refleetion are acute, and the inner 
surfaces of the parietal pleurae are in eontaet with one another (Fig. 3.9 ) . The areas 
where parietal pleura eontaets parietal pleura are ealled pleural reeesses . The two 
eostomediastinal reeesses (left and right) occur posterior to the sternum where eostal 
pleura meets mediastinal pleura. The two eostodiaphragmatie reeesses (left and right) 
are loeated at the most inferior limits of the parietal pleura (Fig. 3.9 ) . During quiet 
inspiration, the inferior border of the lung does not extend into the eostodiaphragmatie 
reeess. [G 28; L 172; N 196; R 265; C 113] 

Gervieal pleiira (parietal) 



Figure 3.9. The pleurae and pleural eavity 
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The endothoraeie faseia is a small amount of eonneetive tissue betvveen the thoraeie 
vvall and the eostal parietal pleura. Endothoraeie faseia provides a eleavage plane for 
surgical separation of the pleura from the thoraeie vvall. 

Eaeh lung is eompletely eovered vvith viseeral pleura (pulmonary pleura) . At the root of 
the lung the viseeral pleura beeomes continuous vvith the mediastinal parietal pleura. 

The pleural eavity is the spaee betvveen the viseeral pleura and the parietal pleura (Fig. 
3.9 ) . In the living body, the pleural eavity is a potential spaee and viseeral pleura 
touches parietal pleura. 

Disseetion instructions 

• Explore the right and left pleural eavities. Caution: The cut ends of the ribs are 
sharp and ean cut you. To reduce the risk of injury, use a mallet or the side of 
the bone cutters to hit and blunt the ends of ribs 1 to 5. As an additional 
precaution, plaee paper tovvels over the cut ends of the ribs before you begin to 
palpate the pleural eavities. 

• Use paper tovvels or a large syringe to remove fluid that may have eolleeted in 
the pleural eavity. 

• Identify the parts of the parietal pleura : eostal, diaphragmatie , mediastinal, 
and eervieal . Part of the eostal pleura vvas removed vvith the anterior thoraeie 
vvall. 

• Plaee your fingers in the eostodiaphragmatie reeess . Follovv it posteriorly and 
notiee the acute angle that the diaphragm makes vvith the inner surface of the 
thoraeie vvall. 

• Plaee your hand betvveen the lung and the mediastinum and palpate the root of 
the lung. At the root of the lung the mediastinal parietal pleura is continuous 
vvith the viseeral pleura. Palpate the pulmonary ligament , vvhieh extends 
inferior to the root of the lung. 

. The root of the lung is attaehed to the mediastinum. All other parts of the lung 
should slide freely against the parietal pleura. Pleural adhesions may occur 
betvveen viseeral and parietal pleurae. Pleural adhesions are the result of disease 


proeesses, and you should use your fingers to break them. 


eiinieal Gorrelation 
Pleural Gavity 

Under pathologieal eonditions, the potential spaee of the pleoral eavity may 
beeome a real spaee. For example, if air enters the pleoral eavity 
(pneumothorax), the lung eollapses due to the elastieity of its tissue. 

Excess fluid may accumulate in the pleural eavity, eompress the lung, and 
produce breathing difficulties. The fluid could be serous fluid (plural 
effusion) or blood resulting from trauma (hemothorax). 


Disseetion Review 

• Replaee the anterior thoraeie wall in its eorreet anatomieal position. 

. Use an illustration and the disseeted speeimen to projeet the lines of pleural 
refleetion to the anterior thoraeie wall. 

• Review the course of the intereostal nerves and understand that they are the 
source of somatie innervation (including pain fibers) to the eostal parietal pleura. 


Lungs 

Disseetion Overview 

The order of disseetion will be as follows: The surface features and relationships of the 
lungs that ean be seen from an anterior view will be studied with the lungs in the thorax. 
Then the lungs will be removed and the study of surface features and relationships of the 
lungs will be eompleted. The hilum of the lung will be studied. 


Disseetion instructions 
Lungs in the Thorax 



Observe the lungs in situ (Fig. 3.10 ) . [G 25; L 174, 175; N 198; R 268; C 113] 

Eaeh lung hasthree surfaces: eostal, mediastinal , and diaphragmatie . You ean 
see only the eostal surface with the lung in situ. 

Observe the oblique fissure on both lungs. Replaee the anterior thoraeie wall and 
observe that the oblique fissure lies deep to the fifth rib laterally and that it is 
deep to the sixth eostal eartilage anteriorly. eiinieians may refer to the oblique 
fissure as the major fissure . 

Remove the anterior thoraeie wall and identify the horizontal fissure on the right 
lung. Replaee the anterior thoraeie wall and observe that the horizontal fissure 
lies deep to the fourth rib and fourth 
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eostal eartilage. eiinieians may refer to the horizontal fissure as the minor 
fissure or transverse fissure . 



Aortie areh 


Diaphragm 


Gardiae noteh 


Figure 3.10. The lungs in situ. 

Note that the right lung has three lobes (superior, middle , and inferior ). The 
left lung has two lobes (superior and inferior ). 


Observe that the apex of the lung occupies the cupula of the pleura and that 









both rise as high as the neek of the first rib (soperior to the body of the first rib). 
Therefore, the apex of the lung and the cupula of the pleura lie superior to the 
plane of the superior thoraeie aperture and are actually loeated in the neek. 

• Identify the pericardium that occupies the midline betvveen the lungs. The 
pericardium eontainsthe heart. 

• Palpate the root of the lung . Feel the hard structures vvithin the root of the 
lung. These are the pulmonary vessels filled vvith elotted blood, and the main 
(primary) bronchus. 

• Observe that the phrenie nerve and perieardiaeophrenie vessels pass anterior to 
the root of the lung and medial (deep) to the mediastinal pleura. Use an 
illustration to observe that the vagus nerve passes posterior to the root of the 
lung. [G 80, 81; L 194, 195; IM 230, 231; R 280, 281; C 126, 127] 

Removal of the Lungs 

. Preserve the phrenie nerve, perieardiaeophrenie vessels, and vagus nerve during 
lung removal. 

• Plaee your hand into the pleural eavity betvveen the lung and mediastinum. 
Retraet the lung laterally, to streteh the root of the lung. 

• VVhile retraeting the lung, use seissors to transeet the root of the lung halfvvay 
betvveen the lung and the mediastinum. Take eare not to cut into the 
mediastinum or the lung. Remove both lungs. 

• eompare the tvvo lungs (Fig. 3.11 ) . Note that the right lung is shorter, but has 
greater volume than the left lung. [G 32; L 189; R 249; C 118] 

• Identify the surfaces of the lung : eostal , mediastinal , and diaphragmatie . 

• Identify the bordersof the lung : anterior, posterior , and inferior . 

• Reeall that eaeh lung has a superior lobe and an inferior lobe separated by the 
oblique fissure . Observe the lung from the lateral vievv, and note that most of 
the inferior lobe lies posteriorly and that most of the superior lobe lies anteriorly 

(Fig. 3.11) . 


Reeall that the right lung has a horizontal fissore , vvhieh defines a small middle 
lobe (Fig. 3.11 ) . Identify the middle lobe. 




Horízontal 


Anterior border 


eardiae 


Right Lung 


Lung 


Posterior 

border 


Figure 3.11. Lateral vievv of the lungs. 
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Identify the eardiae noteh on the superior lobe of the left lung (Fig. 3.11 ) . The 
eardiae noteh is loeated on the anterior border of the left lung, and in the 
anatomieal position it is anterior to the heart. 

Identify the lingula of the left lung. The lingula is the inferior, medial portion of 
the superior lobe of the left lung. It is the homolog of the middle lobe of the right 
lung. 

Identify several eontaet impressions on the mediastinal surface of eaeh lung 
(Figs. 3.12A,B ) . These impressions are artifaets of embalming and illustrate the 
elose proximity of the mediastinal structures to the lung. 

On the mediastinal surface of the right lung , identify: [G 34, 35; L 190; N 199; 

R 249; e 120] 


o Gardiae impression 




o Esophagusimpression 
o Areh of the azygos vein impression 
o Superior vena eava impression 
On the mediastinal surface of the left lung , identify: 
o Gardiae impression 
o Aortie areh impression 
o Thoraeie aorta impression 

• Examine the hilum of the lung (Figa. 3.12 A,B ) . Identify the main bronchus, 
pulmonary artery , and pulmonary veins . At the hilum, the main bronchus 
usually lies posterior to the pulmonary vessels, and the pulmonary artery is 
superior to the pulmonary veins. To help distinguish the arteries from the veins, 
eompare the relative thiekness of the walls of the vessels (the arteries have 
thieker walls). To distinguish the main bronchus from the pulmonary vessels, look 
for eartilage in its wall. 

• At the hilum of eaeh lung, use blunt disseetion to follow the main bronchus into 
the lung. 

• In the left lung, identify the superior and inferior lobar (seeondary) bronehi . [G 
41; L 192; N 203; R 247; C 122] 

. In the right lung, identify the superior, middle , and inferior lobar bronehi . 

Note that the right superior lobar bronchus passes superior to the 
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right pulmonary artery and, therefore, it is also ealled the à€oeeparterial 
bronchus à€* 
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Figure 3.12 A. Mediastinal surface of the left lung. B. Mediastinal surface of the 
right lung. 










• Use blunt disseetion to follovv one lobar bronchus approximately 3 to 4 em deeper 
into the lung tissue until it branehes into several segmental bronehi . The right 
lung eontains 10 segmental bronehi and the left lung eontains 9. Eaeh segmental 
bronchus supplies one bronchopulmonary segment of the lung. In your textbook, 
read a deseription of the bronchopulmonary segments and the internal 
organization of the lung. 

• Identify the bronehial artery . The bronehial artery courses along the surface of 
the main bronchus. The lumen of the bronehial artery may be seen vvhere the 
main bronchus vvas cut during lung removal. 

• The hilum of the lung eontains lymph nodes, lymph vessels, and autonomic nerve 
fibers. Use an illustration to eonfirm this. [G 42, 43; L 190; N 208, 209; R 275; 
e 126, 127] 

• Note that the lungs have a rieh nerve supply via the anterior and posterior 
pulmonary plexuses. Sympathetie contributions are reeeived from the right and 
left sympathetie trunks, vvhile parasympathetie contributions are reeeived from 
the right and left vagus nerves. 


Disseetion Review 

. Revievv the parts of the lungs. 

• Replaee the lungs in their eorreet anatomieal positions vvithin the pleural 
eavities. 

• Replaee the anterior thoraeie vvall. Projeet the borders, surfaces, and fissures of 
the lungsto the surface of the thoraeie vvall. 

• Revievv the relationship of the pleural refleetions to the thoraeie vvall. 

. Revievv the eostomediastinal and eostodiaphragmatie reeesses. 
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Mediastinum 


Disseetion Overview 

The region betvveen the tvvo pleoral eavities is the mediastinom. The boundaries of the 
mediastinym are: 

. Superior boundary à€" soperior thoraeie apertore 

. Inferior boundary à€" diaphragm 

. Anterior boundary à€" sternom 

. Posterior boundary à€" bodies of vertebrae T1 to T12 

. Lateral boundaries à€" mediastinal parietal pleorae (left and right) 

For deseriptive porposes, the mediastinom is divided into four parts (Fig. 3.13 ) . An 
imaginary transverse plane at the level of the sternal angle interseets the intervertebral 
disk betvveen vertebrae T4 and T5. The plane of the sternal angle separates the 

superior mediastinum from the inferior mediastinum . The pericardium divides the 
inferior mediastinum into three parts: [G 29; L 194, 195; R 243; C 130] 

. Anterior mediastinum à€" the part that lies betvveen the sternum and the 
pericardium. In ehildren and adoleseents, part of the thymus may be found in the 
anterior mediastinum. 

. Middle mediastinum á€“ the part that eontainsthe pericardium, the heart, and 
the roots of the great vessels. 

. Posterior mediastinum à€" the part that lies posterior to the pericardium and 
anterior to the bodies of vertebrae T5 to T12. The posterior mediastinum 
eontains structures that pass betvveen the neek, thorax, and abdomen 
(esophagus, vagus nerves, azygos system of veins, thoraeie duct, thoraeie aorta). 

The plane of the sternal angle is an important thoraeie landmark that marks the level of 
the: 


Superior border of the pericardium 


Bifurcation of the traehea 


Pericardium 


Sternal i 



N4^ 

Figure 3.13. Subdivisions of the mediastinum. 

• End of the aseending aorta 

• Beginning and end of the areh of the aorta 

• Beginning of the thoraeie aorta 

It is vvorth noting that some structures that course through the mediastinum (esophagus, 
vagus nerve, phrenie nerve, and thoraeie duct) pass through more than one mediastinal 
subdivision. 

The order of disseetion vvill be as follovvs: The mediastinal pleura vvill be examined and 
mediastinal structures vvill be palpated. The eostal and mediastinal pleurae vvill then be 
removed. 


Disseetion instructions 


Observe the medìastinal pleura . You may be able to see structures through the 
mediastinal pleura. [G 80, 81; L 194, 195; N 230, 231; R 280, 281] 



• Palpate the mediastinal structures through the mediastinal pleura. Observe that, 
as you move from anterior to posterior, the mediastinal pleura is in eontaet with 

the pericardium and root of the lung , and either the esophagus (right side) or 
the thoraeie aorta (left side). 

. Follow the mediastinal pleura further posteriorly until it eontaets the sides of the 
vertebral bodies. At this loeation the mediastinal pleura beeomesthe eostal 
pleura . 

• To examine the mediastinum more elosely, the pleura must be removed 
bilaterally. 

• Use your fingers to piek up the eostal pleura in the midaxillary line at the cut 
ends of ribs 1 to 5. Note that the endothoraeie faseia provides a natural eleavage 
plane for separation of eostal pleura from the thoraeie wall. Peel the eostal 
pleura off the inner surface of the posterior thoraeie wall, moving from lateral to 
medial. 

• Continue to remove the parietal pleura where it eovers the vertebral column, 
esophagus or aorta, and pericardium. 

. Identify the left and right phrenie nerves and the left and right 
perieardiaeophrenie vessels . The phrenie nerve and perieardiaeophrenie vessels 
are loeated between the mediastinal pleura and the pericardium about 1.5 em 
anterior to the root of the lung. Follow the phrenie nerve and 
perieardiaeophrenie vesselsto the diaphragm. Eaeh phrenie nerve (right or left) is 
the only motor innervation to that half of the diaphragm. 


Disseetion Review 

. Review the parts of the parietal pleura. 

. Note that the transition from parietal to viseeral pleura occurs at the root of the 
lung. 
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. eompare and eontrast the structures that ean be seen on the right side of the 
mediastinum to those that ean be seen on the left side of the mediastinum. 


Revievv the relationship of the phrenie nerve to the root of the lung and 
pericardium. 


Middle Mediastínum 
Disseetion Overview 

The middle mediastinum eontains the pericardium , the heart , and the roots of the 
great vessels . The pericardium is a sae that eneloses the heart and it is piereed by the 
great vessels (aorta, pulmonary trunk, superior vena eava, inferior vena eava, and four 
pulmonary veins). The outer surface of the pericardium is fibrous, vvhereas the inner 
surface of the pericardium is serous and smooth. The pericardium is attaehed to the 
eentral tendon of the diaphragm. Thus, the heart moves vvith the diaphragm during 
inspiration and expiration. 

The order of disseetion vvill be as follovvs: The pericardium vvill be opened and its 
relationship to the heart and great vessels vvill be explored. The eharaeteristies of the 
parietal serous pericardium vvill then be studied. The heart vvill be removed by cutting 
the great vessels. 

Disseetion instructions 

Heart in the Thorax [G 49; L 177, 178; N 212; R 268; C 134] 

• Open the pericardium in the follovving manner (Fig. 3.14 ) . Use foreeps to 
elevate the anterior surface of the pericardium. Use seissors to make a 
longitudinal ineision from the diaphragm to the aorta. Make the transverse 
ineisions illustrated in Figure 3.14 and open the flaps vvidely. 

. Identify the follovving structures (Fig. 3.15 ) : superior vena eava , aseending 
aorta , areh of the aorta , and pulmonary trunk . 

• Use your fingers to gently open the interval betvveen the eoneavity of the aortie 
areh and pulmonary trunk, and identify the ligamentum arteriosum (Fig. 3.15 ) . 
The ligamentum arteriosum eonneets the left pulmonary artery to the areh of the 
aorta. 


Use a probe to disseet the left vagus nerve where it erosses the left side of the 
aortie areh (Fig. 3.15 ) . Identify the initial portion of the left recurrent 
laryngeal nerve . The left reeorrent laryngeal nerve is loeated inferior to the 
aortie areh and posterior to the ligamentom arteriosom. 

Examine the heart and identify the ehambers that ean be seen from the anterior 
view: right atriuni, right ventriele , and left ventriele (Fig. 3.15 ) . Note that 
the right ventriele forms most of the anterior sorfaee of the heart. 


V 



Figure 3.14. How to open the perieardiom. 


Identify the borders of the heart: 

o Right border à€" formed by the right atrium 

o Inferior border à€" formed by the right ventriele and a small part of the 
left ventriele 

o Left border à€" formed by the left ventriele 
Superior border à€" formed by the right and left atria and auricles 


O 
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Figure 3.15. Anterior view of the heart in situ. 
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Identify the apex of the heart . Note that the apex of the heart is part of the left 
ventriele. The apex of the heart is normally loeated deep to the left fifth 
intereostal spaee, approximately 9 em from the midline. 

Identify the base of the heart . The left atrium and part of the right atrium form 
the base of the heart. dinieians often refer to the emergenee of the great 
vessels from the heart as its base. 

Observe that the inner surface of the pericardium is lined by the smooth, shiny 

parìetal layer of serous pericardium . 

Use the eadaver and an illustration to observe that the parietal layer of serous 
pericardium is refleeted onto the heart as the viseeral layer of serous 
pericardium (epicardium). The line of refleetion of parietal serous pericardium 
to viseeral serous pericardium occurs at the roots of the great vessels. [G 49; L 






178; N 212; R269; C 134] 


• The perieardial eavity is a potential spaee betvveen the parietal and viseeral 
layers of serous pericardium. Normally it eontains only a thin film of serous fluid 
that lubricates the serous surfaces and allovvs free movement of the heart vvithin 
the pericardium. 

• Plaee your right hand in the perieardial eavity vvith your fingers posterior to the 
heart. Lift the heart gently and push your fingers superiorly until they are 
stopped by the refleetion of serous pericardium. Your fingertips are loeated in 

the oblique perieardial sinus (Fig. 3.16 ) . Remove your hand from the oblique 
perieardial sinus. [G 51; L 179; N 215; R 272; C 135] 

• In the transverse plane, push your right index finger posterior to the pulmonary 
trunk and aseending aorta. Proeeed from left to right until your fingertip emerges 
betvveen the superior vena eava and the aortie areh. Your finger is in the 

transverse perieardial sinus (Fig. 3.16 ) . 

• Anterior to the aorta, gently insert the tip of a probe betvveen the pericardium 
and the aseending aorta. Slovvly advanee the probe until it stops. This is the 
superior limit of the perieardial eavity. 

• Use your fingers to explore the lines of refleetion of the serous pericardium 
vvhere the great vessels (aorta, pulmonary trunk, superior vena eava, inferior 
vena eava, and four pulmonary veins) enter and exit the heart (Fig. 3.16 ) . 

• Replaee the anterior thoraeie vvall into its eorreet anatomieal position. Use the 
eadaver and an illustration to projeet the outline of the heart to the surface of 
the thoraeie wall. [G 26; L 172, 173; N 196; R 252; C 109] 


eiinieal eorrelation 
Pericardium 

Inflammatory diseases ean cause fluid to accumulate in the perieardial 
eavity (perieardial effusion). Bleeding into the perieardial eavity 
(hemopericardium) may result from penetrating heart wounds or 
perforation of a weakened heart muscle following myoeardial infaretion. 





Because the pericardium is eomposed of fibrous eonneetive tissue, it 
eannot streteh, and fiuids eoiieeted in the perieardiai eavity eompress the 
heart (eardiae tamponade). 


Removal of the Heart 

. The heart will be detaehed from the great vessels along the lines of refleetion of 
the serous pericardium (Fig. 3.16 ) . 

. Plaee a probe through the transverse perieardial sinus. 

. Use seissors to cut the aseending aorta and the pulmonary trunk anterior to the 
probe, about 1.5 em 
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superior to the point where the aorta and pulmonary trunk emerge from the 
heart. 
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Figure 3.16. Inner surface of the posterior wall of the pericardium showing 
perieardial sinuses and serous refleetions. 


Use seissors to cut the superior vena eava about 1 em superior to its j unction 
with the right atrium. 

Lift the apex of the heart superiorly and cut the inferior vena eava elose to the 
surface of the diaphragm. 

While lifting the apex of the heart, cut the four pulnionary veins where they 
form the boundary of the oblique perieardial sinus (Fig. 3.16 ) . Cut the 
pulmonary veins very elose to the inner surface of the perieardial sae. 








. The heart is now held in plaee only by refleetions of serous pericardium from its 
posterior surface to the inner surface of the perieardial sae (Fig. 3.16 ) . Cut 
these refleetions and remove the heart. 

• Refer to Figure 3.16 . Examine the posterior aspeet of the pericardium and 
identify the openings of eight vessels and the lines of the perieardial refleetions. 


Disseetion Review 

. Review the parts of the mediastinum and state their boundaries. 

. Review the attaehments of the pericardium to the diaphragm and to the roots of 
the great vessels. 

. Review the embryonie origin of the transverse and oblique perieardial sinuses. 

. eompare the appearanee and functional properties of the parietal serous 
pericardium to those of the parietal pleura. 


Externai Features of the Heart 
Disseetion Overview 

Disseetion of the heart will proeeed in two stages. The external features of the heart will 
be studied, including its vascular supply. The internal features of eaeh ehamber of the 
heart will then be studied. 

Disseetion instructions 
Surface Features 

. Examine the external surface of the heart. Identify the following (Fig. 3.15 ) : [G 
46, 47; L 180; N 214; R 252; C 136, 137] 

o eoronary (atrioventricular) sulcus (L. sulcus, a groove; pl. sulci) à€" it 
runs around the heart, separating the atria from the ventrieles. 


o Anterior interventricular sulcus and the posterior interventricular 
sulcus à€" the interventricular sulci indieate the loeation of the 
interventricular septum. The interventricular sulci join the eoronary 
sulcus at a right angle. 

Identify the surfaces of the heart: 

o Sternoeostal (anterior) surface à€" formed mainly by the right ventriele. 

o Diaphragmatie (inferior) surface à€" formed mainly by the left ventriele 
and a small part of the right ventriele. 

o Pulmonary (left) surface à€" formed mainly by the left ventriele. The 
pulmonary surface of the heart is in eontaet with the eardiae impression 
of the left lung. 

Note that the eoronary sulcus and the interventricular sulci mark the boundaries 

of the four ehambers of the heart. 

On the surface of the heart, identify the ehambers (Fig. 3.15 ) : 

o Right atrium and right auricle 
o Right ventriele 
o Left ventriele 
o Left atrium and left auricle 

Examine the heart in superior view. Identify: 

o Aorta and aortie valve 
o Pulmonary trunk and pulmonary valve 
o Superior vena eava 

Examine the diaphragmatie surface of the heart and identify: 


o Inferior vena eava 


o 


Posterior interventricular sulcus 


. Note that the eardiae veins and eoronary arteries are loeated in the eoronary and 
interventrieolar sulci. 


Gardiae Veins [G 53; L 183; N 216; R 262; C 136, 137] 

• As you study the vessels of the heart, realize that they (and the fat that 
surrounds them) are loeated betvveen the viseeral pericardium (epicardium) and 
the muscular surface of the heart. 

• The eardiae veins course superficial to the eoronary arteries , so they vvill be 
disseeted first. The eoronary sulcus and the interventricular sulci are filled vvith 
fat that must be removed to observe the vessels. Use blunt disseetion to remove 
the fat. 

• Identify the eoronary sinus on the diaphragmatie surface of the heart (Fig. 3.17 
) . The eoronary sinus is a dilated portion of the venous system of the heart that 
is loeated in the eoronary sulcus. 
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The eoronary sinus is about 2 to 2.5 em in length and opens into the right atrium. 
Its opening vvill be seen vvhen the internal features of the right atrium are 
disseeted. 
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Figure 3.17. Cardiac veins 


Use a probe to elean the sorfaee of the eoronary sinus (Fig. 3.17 ) . 

Follovv the eoronary sinus superiorly in the eoronary sulcus to the point vvhere it 
reeeives the great eardiae vein . 

Use blunt disseetion to follovv the great eardiae vein onto the sternoeostal surface 
of the heart. The great eardiae vein courses from the apex of the heart tovvard 
the eoronary sinus in the anterior interventricular sulcus. 

In the posterior interventricular sulcus, identify the middle eardiae vein and 
traee it to the eoronary sinus. 

Near the inferior end of the eoronary sinus, identify the small eardiae vein . Use 
a probe to disseet the small eardiae vein and follovv it to the anterior surface of 
the heart vvhere it courses along the inferior border of the heart. 

Note that most veins of the heart are tributaries to the eoronary sinus. The 
anterior eardiae veins are the exceptions to this rule. 

Anterior eardiae veins bridge the atrioventricular sulcus betvveen the right 
atrium and right ventriele. The anterior eardiae veins drain the anterior vvall of 
the right ventriele direetly into the right atrium. Anterior eardiae veins pass 
superficial to the right eoronary artery. 







eoronary Arteries [G 52; L 182; N 216; R 262; C 136] 


. Begin the disseetion of the eoronary arteries by observing the aortie valve in the 
lumen of the aseending aorta. Identify the right, left , and posterior semilonar 
cusps of the aortie valve. Behind eaeh valve cusp is a small poeket ealled an 

aortie sinus (right, left , and posterior , respeetively). 

• In the left aortie sinus, identify the opening of the left eoronary artery . Insert 
the tip of a probe into the opening. On the surface of the heart, palpate the tip 
of the probe betvveen the left auricle and the pulmonary trunk. This is the initial 
portion of the left eoronary artery. 

• Use blunt disseetion to elean the left eoronary artery. The left eoronary artery is 
quite short. In the eoronary sulcus, the left eoronary artery divides into the 

anterior interventricular braneh and the circumflex braneh (Fig. 3.18 ) . 

• Traee the anterior interventricular braneh in the anterior interventricular sulcus 
to the apex of the heart. eiinieians eall the anterior interventricular braneh of 
the left eoronary artery the left anterior deseending (LAD) artery . Note that 
the anterior interventricular artery aeeompanies the great eardiae vein. 

. Follovv the circumflex braneh of the left eoronary artery in the eoronary sulcus 
and around the left border of the heart. The circumflex braneh of the left 
eoronary artery has several unnamed branehes that supply the posterior vvall of 
the left ventriele. The circumflex braneh of the left eoronary artery aeeompanies 
the eoronary sinus in the eoronary sulcus. 

. To begin the disseetion of the right eoronary artery , identify its opening in the 
right aortie sinus. Insert the tip of a probe into its opening. On the surface of the 
heart, palpate the tip of the probe in the eoronary sulcus betvveen the right 
auricle and the aseending aorta. This is the beginning of the right eoronary 
artery. 

. Use blunt disseetion to elean the right eoronary artery and identify the anterior 
right atrial 
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braneh (Fig. 3.18 ) . The anterior right atrial braneh arises elose to the origin of 


the right eoronary artery and aseends along the anterior wall of the right atrium 
toward the superior vena eava. The anterior right atrial braneh gives rise to the 
sinuatrjal nodal braneh , which suppliesthe sinuatrial node. 
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Figure 3.18. Goronary arteries and their branehes. 


Follow the right eoronary artery in the eoronary sulcus. Preserve the anterior 
eardiae veins. The marginal braneh of the right eoronary artery usually arises 
near the inferior border of the heart. The marginal braneh aeeompanies the small 
eardiae vein along the inferior border of the heart. 

Continue to follow the right eoronary artery in the eoronary sulcus onto the 
diaphragmatie surface of the heart. When the right eoronary artery reaehes the 
posterior interventricular sulcus, it gives rise to the posterior interventricular 
braneh . The posterior interventricular braneh courses along the posterior 
interventricular sulcus to the apex of the heart, where it anastomoses with the 
anterior interventricular braneh of the left eoronary artery. The posterior 
interventricular braneh aeeompanies the middle eardiae vein. 

Note that the artery to the atrioventricular node arises from the right eoronary 
artery at the point where the posterior interventricular sulcus meets the eoronary 
sulcus (Fig. 3.18 ) . 




eiinieal eorrelation 


Goronary Arteries 

In approximately 75% of hearts, the right eoronary artery gives rise to the 
posterior interventricular braneh and supplies the left ventricular wall and 
posterior portion of the interventricular septum. In approximately 15% of 
hearts, the left eoronary artery gives rise to the posterior interventricular 
braneh. Other variations account for 10%. 


Disseetion Review 

• Revievv the borders of the heart. 

. On the sorfaee of the heart, revievv the boondaries of the four ehambers. 

• Revievv the eoronary sulcus and interventricular sulci of the heart and the vessels 
that course vvithin these sulci. 

• Traee a drop of blood from the right aortie sinus to the eoronary sinus, naming all 
vesselsthat are involved. 

• Traee a drop of blood from the left aortie sinus to the apex of the heart and its 
venous return to the eoronary sinus, naming all vesselsthat are involved. 


Internai Features of the Heart 
Disseetion Overview 

The atria and ventrieles of the heart vvill be opened and their internal features vvill be 
studied. The ineisions that vvill be used are designed to preserve most of the vessels that 
you have previously disseeted. The heart vvill eontain elotted blood, vvhieh must be 
removed. The elots vvill be hard and may need to be broken before they ean be 
extracted. The ehambers vvill be disseeted in the sequence that blood passes through the 
heart: right atrium , right ventriele , left atrium , and left ventriele . All deseriptions 
are based on the heart in anatomieal position. 





Disseetion instructions 

Right Atrium [G 56; L 184; N 220; R 258; C 142] 


. The cuts used to open the right atrium are illustrated in Figure 3.19 . 

• Use seissors to make a cut through the tip of the right auricle. Insert one blade of 
the seissors through the opening and make a short horizontal cut tovvard the right 

(Fig. 3.19 , cut 1) . 

• Turn the seissors and cut through the anterior vvall of the right atrium in an 
inferior direetion. Stop superior to the inferior vena eava (Fig. 3.19 , cut 2) . 

• Make a horizontal cut tovvard the left, stopping j ust short of the eoronary sulcus 

(Fig. 3.19 , cut 3) . 
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Figure 3.19. Cuts used to open the right atrium, right ventriele, and left 
ventriele of the heart. 
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• Turn the flap of the atrial vvall tovvard the left and open the right atrium vvidely 
(Fig. 3.20 ) . Remove blood elots and take the heart to the sink to rinse it vvith 
vvater. 

• Observe the inner surface of the anterior wall of the right atrium . Identify (Fig. 
3.20 ) : 










o Peetinate musclesà€" horizontal ridgesof muscle 

o Grista terminalis à€" a vertieal ridge of muscle that eonneets the 
peetinate muscles 

Observe the posterior wall of the right atrium . Identify (Fig. 3.20 ) : 

o Opening of the superior vena eava 
o Opening and valve of the inferior vena eava 
o Opening and valve of the eoronary sinus 
o Fossa ovalis and the limbusfossa ovalis (L. Iimbus , a border) 

Parts of the conducting system of the heart are loeated in the vvalls of the right 
atrium, but eannot be seen in disseetion. Familiarize yourself vvith their 
approximate loeations in the disseeted speeimen (Fig. 3.20 ) . The sinuatrial 
node (SA node) lies at the superior end of the erista terminalis at the junction 
betvveen the right atrium and the superior vena eava. The atrioventricular node 
(AV node) is loeated in the interatrial septum, above the opening of the eoronary 
sinus. 



Atrioventricular node 


eoronary sinus 


Figure 3.20. Interior of the right atrium vvith approximate loeations of the 
sinuatrial and atrioventricular nodes. 




Identify the opening of the right atrioventricular valve , which leads into the 
right ventriele. 


eiinieal eorrelation 
Fossa Ovalis 

The fossa ovalis is the remnant of the foramen ovale . In fetal life, 
blood from the plaeenta is delivered to the heart by way of the inferior 
vena eava. This oxygen-rich and nutrient-rich blood is direeted toward the 
foramen ovale, which allows passage into the left atrium and out to the 
body without passing through the lungs. 


Right Ventriele [G 57; L 184; N 220; R 261; C 142] 

• The cuts used to open the right ventriele are illustrated in Figure 3.19 . 

. Insert your finger into the pulmonary trunk and determine the level of the 
pulmonary valve . Immediately inferior to the level of the pulmonary valve, use 
seissors to make a short horizontal cut through the anterior wall of the right 
ventriele (Fig. 3.19 , cut 4) . 

. Insert one blade of the seissors into the right end of the cut 4 and make a cut 
parallel to the eoronary sulcus (Fig. 3.19 , cut 5) . This cut should be about 1 em 
from the eoronary sulcus and end at the inferior border of the heart. Cut only the 
ventricular wall, not the atrioventricular valve cusp. 

. Insert your finger through the opening in the ventricular wall and palpate the 
interventricular septum . From the left end of cut 4 (Fig. 3.19 ), make a cut 
toward the inferior border of the heart (Fig. 3.19 , cut 6) . This cut should be 
about 2 em to the right of the anterior interventricular sulcus and should parallel 
the right side of the interventricular septum. 

. Turn the flap of the right ventricular wall inferiorly (Fig. 3.21) . 

. Remove blood elots. Use eare to avoid damaging the ehordae tendineae . Rinse 
the right ventriele with water. 



Identify the openìng of the right atrioventricular valve . Observe that the right 
atrioventricular valve has three cusps : anterior , septal , and posterior (Fig. 

3.21 ) . The right atrioventricular valve is also ealled the tricuspid valve . 

Identify the ehordae tendineae . Observe that these delieate tendons pass from 
the valve cusps to the apiees of papillary muscles . The papillary muscles arise 
from the vvalls of the right ventriele. 

Identify three papillary muscles : anterior, septal , and posterior . The anterior 
papillary muscle is the largest. The septal papillary muscle is very small and may 
be multiple. Note that the ehordae tendineae of eaeh papillary muscle attaeh to 
the adjaeent sides of tvvo valve cusps. 

Observe that the inner surface of the vvall of the right ventriele is roughened by 
muscular ridgesealled trabeculae earneae (L. trabs, vvooden beam; carneus, 
fleshy). 
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Identify the septomarginal trabecula (moderator band) . The septomarginal 
trabecula extends from the interventricular septum to the base of the anterior 
papillary muscle. The septomarginal trabecula eontains part of the right bundle 
of the conducting system, the part that stimulates the anterior papillary muscle. 
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Figure 3.21. Interior of the right ventriele. 


• Identify the opening of the pulmonary trunk (Fig. 3.21 ) . The conus arteriosus 
(infundibulum) is the eone-shaped portion of the right ventriele inferior to the 
opening of the polmonary trunk. The inner wall of the conus arteriosus is smooth. 

• Observe that the pulmonary valve eonsists of three semilunar cusps : anterior , 
right , and left (Fig. 3.21 ) . [G 60, 63; L 184; N 222; R 259; C 136] 

. Look into the pulmonary trunk from above and examine the superior surface of 
the semilunar valve. Observe that eaeh semilunar valve cusp has one fibrous 
nodule and two lunules . The nodule and lunules help to seal the valve cusps and 
prevent backflow of blood during diastole. 


Left Atrium [G 58; L 185; N 221; R 258; C 144] 

















. Examine the posterior surface of the heart. Observe the openings of the four 
pulmonary veins into the left atrium. The pulmonary veins are usually arranged 
in pairs, two from the right lung and two from the left lung. 

• The cut used to open the left atrium is illustrated in Figure 3.22A . 

• Use seissorsto make an inverted U-shaped ineision through the posterior wall of 
the left atrium. Do not cut into the openings of the pulmonary veins; cut between 
them. Turn the flap inferiorly (Fig. 3.22B ). 

. Remove blood elots and rinse with water. 

. Note that the inner surface of the wall of the left atrium is smooth except for its 
auricle, which has a rough inner surface. 

. Observe the following features in the left atrium (Fig. 3.22B ) : 

o Valve of the foramen ovale on the interatrial septum 
o Opening into the left auricle 
o Opening of the left atrioventricular valve 


Left Ventriele [G 59; L 185; N 221; R 258; C 145] 

. The cut used to open the left ventriele is illustrated in Figure 3.19 . Note that 
the following procedure will cut the anterior interventricular braneh of the left 
eoronary artery and the great eardiae vein. 

. Look into the aorta from above and identify the aortie valve . Identify three 
semilunar valve 
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cusps : right, left , and posterior . [G 60, 63; L 185; N 222, 223; R 259; C 
136] 

. Insert one blade of a seissors between the left and right semilunar cusps (Fig. 
3.19 ) . 
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Figure 3.22. The left atrium of the heart. A. Cuts used to open the left atrium. 
B. Interior of the left atrium. 


• Make a cut through the anterior wall of the aseending aorta between the left and 
right semilunar cusps (Fig. 3.19 , cut 7) . This cut should be anterior and parallel 
to the left eoronary artery. 




Continue the cut to the apex of the heart. The cut shoulcl be about 2 cm to the 
left of the anterior interventricular sulcus and should be parallel to the left side 
of the interventricular septum. The cut will eross the anterior interventricular 
braneh of the left eoronary artery and the great eardiae vein. 

Open the left ventriele and the aseending aorta widely (Fig. 3.23 ) . Remove 
blood elots and rinse with water. 
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Figure 3.23. Interior of the left ventriele. 


In the left ventriele, identify the left atrioventricular valve (bicuspid valve , 
mitral valve ). Identify the anterior cusp and the posterior cusp (Fig. 3.23 ) 

Identify the anterior papillary muscle and the posterior papillary muscle . 

Observe that the ehordaetendineae of eaeh papillary muscle attaeh to both 
valve cusps. 










• Observe that the inner surface of the wall of the left ventriele is roughened by 

trabeculae earneae . 

• Examine the aortie valve . Again identify its right, left , and posterior semilunar 
cusps . Observe that eaeh semilunar valve cusp has one nodule and two lunules. 

• Palpate the muscular part of the interventricular septum . Plaee the thumb of 
your right hand in the right ventriele and your index finger in the left ventriele 
and palpate the thiekness of the muscular part of the interventricular septum. 

. Move your thumb and index finger superiorly along the interventricular septum 
and palpate the thin membranous part of the interventricular septum . It is 

loeated inferior to the attaehment of the right cusp of the aortie valve. 

• In the aorta, observe the openings of the eoronary arteries and study their 
relationship to the semilunar valve cusps and the aortie sinuses . The posterior 
cusp is also ealled the noneoronary cusp because there is no eoronary artery 
arising from its sinus. 
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• Use an illustration to study the conducting system of the heart. [G 64; L 187; N 
225; R 261; C 148, 149] Reeall that the SA node is in the wall of the right 
atrium, at the superior end of the erista terminalis near the superior vena eava. 
Impulses from the SA node pass through the wall of the right atrium to the AV 
node . Impulses that originate in the AV node pass in the AV bundle through the 
membranous part of the interventricular septum. Subsequently, the AV bundle 
divides into right and left bundles , which lie on either side of the muscular part 
of the interventricular septum and stimulate the ventrieles to eontraet. The right 
bundle is noteworthy because it earries impulses to the anterior papillary muscle 
through the septomarginal trabecula. 


Disseetion Review 

. Review the internal features of eaeh of the ehambers of the heart. 

. Replaee the heart into the thorax in its eorreet anatomieal position. Return the 
anterior thoraeie wall to its anatomieal position. Use an illustration, a textbook 


deseription, and the disseeted speeimen to projeet the heart valvesto the 
sorfaee of the anterior thoraeie wall. 

• Read a deseription of the auscultation point used to listen to eaeh heart valve. 
Loeate eaeh auscultation point on the anterior thoraeie wall, and then lift the 
anterior thoraeie wall to observe the loeation of the auscultation point relative to 
the heart. 

• Review the course of blood as it passes through the heart, beginning in the 
superior vena eava and ending in the aseending aorta. In the eorreet sequence, 
name all of the ehambers and valves that the blood passes through. 

• Review the blood supply to the heart. Traee a drop of blood from the left 
eoronary artery and the right eoronary artery to the eoronary sinus, naming all 
vessels traversed. 

. Review the eonneetions of the great vessels to the heart. 

• Use an illustration to review the conducting system of the heart and relate the 
illustration to the disseeted speeimen. 


Superior Mediastinum 
Disseetion Overview 

The superior mediastinum eontains structures that pass between the thorax and the 
neek, or the thorax and the upper limb. These structures include several of the great 
vessels and their primary branehes, the traehea, the esophagus, and the thoraeie duct. 

The order of disseetion will be as follows: The braehioeephalie veins will be studied and 
refleeted superiorly to expose the aortie areh. The aortie areh and its branehes will be 
disseeted. Note that only the proximal ends of some of the large vessels will be seen in 
this disseetion. The distal parts of these vessels will be disseeted with the neek or the 
upper limb. The traehea and its bifurcation will be studied. The upper part of the 
esophagus and the vagus nerves will be disseeted. 


Disseetion instructions 


Study the boundaries of the superior mediastinum (Fig. 3.13 ) . 

o Superior à€" superior thoraeie aperture 
o Posterior à€" bodies of vertebrae T1 to T4 
o Anterior à€" manubrium of the sternum 
o Lateral à€" mediastinal pleurae (left and right) 
o Inferior à€" plane of the sternal angle 

Remove the anterior thoraeie wall. 

Identify the thymus . In the adult, the thymus is a fatty remnant that lies 
immediately posterior to the manubrium of the sternum. [G 66á€“69; L 177; N 
212; R269] 

Remove the remnant of the thymus by blunt disseetion. 

Traee the superior vena eava superiorly until it bifurcates. Identify the left 
braehioeephalie vein (Fig. 3.24 ) . Use blunt disseetion to elean the anterior 
surface of the left braehioeephalie vein and to free it from the structures that lie 
posterior to it. 

Identify the right braehioeephalie vein . The two braehioeephalie veins meet to 
form the superior vena eava posterior to the inferior border of the right first 
eostal eartilage. 

Follow the superior vena eava inferiorly. Note that the superior vena eava passes 
anterior to the root of the right lung. [G 80; L 179, 194; N 230; R 280; C 126] 

Identify the azygos vein on the right side of the mediastinum. The areh of the 
azygos vein passes 
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superior to the root of the right lung and drains into the posterior surface of the 
superior vena eava. 
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Figure 3.24. Relationships of the phrenie nerves and the vagus nerves to the 
great vessels. 


Cut the superior vena eava j ust superior to the entranee of the azygos vein. 
Refleet the superior vena eava and the attaehed braehioeephalie veins superiorly. 

Identify the right phrenie nerve and the left phrenie nerve that pass posterior 
to the braehioeephalie veins. The phrenie nerves were previously disseeted in the 
middle mediastinum. Note that the right and left phrenie nerves pass anterior to 
the roots of the right and left lungs, respeetively. Demonstrate that the phrenie 
nerves aeeompany the perieardiaeophrenie vessels and that they enter the 
superior surface of the diaphragm. 

Identify the areh of the aorta (Fig. 3.25 ) . The areh of the aorta begins and ends 
at the level of the sternal angle. [G 81; L 179, 195; N 231; R 281; C 127] 

Identify the three arteries that arise from the areh of the aorta (Fig. 3.25 ) . 

From anterior to posterior these arteries are: 


o Braehioeephalie trunk 
Left eommon earotid artery 


O 








o 


Left subclavian artery 


Identify the ligamentum arteriosum . The ligamentum arteriosum is a fibrous 
eord that eonneets the eoneavity of the areh of the aorta to the left pulmonary 
artery (Fig. 3.25 ) . 

Identify the left vagus nerve and the left recurrent laryngeal nerve on the left 
side of the areh of the aorta (Fig. 3.26 ) . Follovv the left vagus nerve inferiorly 
and note that it passes posterior to the root of the left lung tovvard the 
esophagus. Revievv the relationship of the left recurrent laryngeal nerve to the 
ligamentum arteriosum. 
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Figure 3.25. Branehes of the areh of the aorta. 
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Figure 3.26. Course of the right and left vagus nerves 
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On the right side note that the right vagus nerve passes posterior to the root of 
the right lung (Fig. 3.26 ) . The right recurrent laryngeal nerve (a braneh of the 
right vagus nerve) loops around the right subclavian artery. 

Identify the traehea . Note that the esophagus lies posterior to the traehea in the 
superior mediastinum, but do not attempt to disseet it. 

Identify the bifurcation of the traehea . The traehea bifurcates at the plane of 
the sternal angle to form the right main bronchus and the left main bronchus . 
Note that the areh of the azygos vein passes superior to the right main bronchus 
and the areh of the aorta passes superior to the left main bronchus (Fig. 3.26 ) . 

Observe that traeheobronehial lymph nodes are loeated around the traehea near 
its bifurcation. 

Palpate the anterior and posterior surfaces of the traehea near its bifurcation. 
Observe that the traeheal rings are C-shaped and that the open part of the 












à€oeCà€* is loeated posteriorly. 

• Observe that the esophagos is loeated posterior to the traehea in elose 
relationship to the open part of the traeheal eartilages. 

• Use seissorsto make a longitodinal cut through the anterior surface of the right 
and left main bronehi (Fig. 3.26 , dashed lines) . The cuts should meet anterior 
to the traeheal bifurcation. Make a third cut superiorly through the anterior 
surface of the traehea for a distanee of 2.5 em. Inside the traeheal bifurcation, 
identify the earina (L. earina , keel of a boat) (Fig. 3.26 ) . The earina is a 
speeialized pieee of traeheal eartilage. 

• Gompare the right and left main bronehi. Observe that the right main bronchus is 
larger in diameter, shorter, and oriented more vertieally than the left main 
bronchus. 


eiinieal Gorrelation 
Thymus 

In the nevvborn, the thymus is an aetive lymphatie organ that ean be 
visualized on a ehest radiograph. The thymus is replaeed by eonneetive 
tissue and fat after puberty. It may be difficult to reeognize the thymus in 
the eadaver. 

eiinieal Gorrelation 

Left Recurrent Laryngeal Nerve 

The left recurrent laryngeal nerve has a elose relationship to the aortie areh 
and passes through the superior mediastinum. In eases of mediastinal 
tumors or an aneurysm of the aortie areh, the left recurrent laryngeal 
nerve may be eompressed, resulting in paralysis of the left voeal fold and 
hoarseness. 


eiinieal eorrelation 







Bifurcation of the Traehea 

During bronehoseopy, the earina serves as an important landmark because 
it lies betvveen the superior ends of the right and left main bronehi. The 
earina is usually positioned slightly to the left of the median plane of the 
traehea. When foreign bodies are aspirated, they usually enter the right 
main bronchus because it is vvider and more vertieally oriented than the 
left main bronchus. 


Disseetion Review 

• Replaee the eontents of the soperior mediastinom into their eorreet anatomieal 
positions. 

. Return the anterior thoraeie wall to its eorreet anatomieal position. Projeet the 
structures of the superior mediastinum to the surface of the thoraeie wall. 

• Remove the anterior thoraeie wall. 

. Review the formation of the superior vena eava and the position of the areh of 
the azygos vein. 

. Review the position of the aseending aorta and the position of the areh of the 
aorta. 

. Review the branehes of the areh of the aorta. 

. eompare the positions of the phrenie and vagus nerves to the root of the lung. 

. eontrast the thoraeie course of the left recurrent laryngeal nerve to the thoraeie 
course of the right recurrent laryngeal nerve. Relate this differenee to the 
embryonie origin of the arteries. 


Posterior Mediastinum 
Disseetion Overview 

The posterior mediastinum eontains structures that course between the thorax and the 
abdomen. The posterior mediastinum lies posterior to the pericardium. To emphasize 





their elose relationship to the heart, the structures in the posterior mediastinum will be 
approaehed through the posterior wall of the perieardiom . 

The order of disseetion will be as follows: The pericardium will be reviewed and its 
posterior wall will be removed. The elose relationship of the pericardium to the 
esophagus will be studied and then the pericardium will be removed. The esophagus will 
be studied. The azygos vein and its tributaries will be studied. The thoraeie duct will be 
identified. Then, the deseending aorta and its branehes will be disseeted. Finally, the 
thoraeie portion of the sympathetie trunk and its branehes will be disseeted. 

Disseetion instructions 

• Study the boondaries of the posterior mediastinom (Fig. 3.13 ) : 

o Soperior à€" plane of the sternal angle 
o Posterior à€" bodies of vertebrae T5 to T12 
o Anterior à€" pericardium 
o Lateral à€" mediastinal pleurae (left and right) 
o Inferior à€" diaphragm 

. Review the inner surface of the posterior wall of the pericardium (Fig. 3.16 ) . 

• Plaee the heart baek into the pericardium. From the right side of the thorax, 
examine the relationship of the heart to the esophagus. Note that the esophagus 
lies immediately posterior to the left atrium and part of the left ventriele. 
Remove the heart. 
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. Remove the posterior wall of the pericardium in the area of the oblique 
perieardial sinus (Fig. 3.27 ) . Identify the esophagus . The esophagus is a 
muscular tube that sits just to the right of the midline. To the left and slightly 
posterior to the esophagus is the thoraeie aorta . 

. Use blunt disseetion to remove the remainder of the posterior wall of the 
pericardium. Leave the portion adhering to the diaphragm undisturbed. Use 


seissors to cut the pericardium at its attaehments to the great vessels and 
diaphragm and plaee the pericardium in the tissue eontainer. [G 82; L 196; N 
232; R274; C 158] 

Use blunt disseetion to elean the esophagus . Note that the surface of the 
esophagus is eovered by the esophageal plexus of nerves (Fig. 3.27 ) . The 

esophageal plexus innervates the inferior portion of the esophagus. 

Find the right vagus nerve in the angle formed by the areh of the azygos vein and 
the superior vena eava (Fig. 3.28 ) . Follovv it posterior to the root of the right 
lung. eonfirm that the fibers of the right vagus nerve spread out on the surface of 
the esophagus. 

Identify the left vagus nerve as it erosses the left side of the areh of the aorta. 
Follovv the left vagus nerve posterior to the root of the left lung and eonfirm that 
its fibers contribute to the esophageal plexus. 
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Figure 3.27. The relationship of the pericardium to the posterior mediastinum. 
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Figure 3.28. Contents of the posterior mediastinom. 


Near the diaphragm, identify the anterior vagal trunk and the posterior vagal 
trunk . The vagal trunks are found on the inferior part of the esophagus, just 
before it passes through the diaphragm (Figs. 3.27 and 3.28 ) . The vagal trunks 
pass through the diaphragm with the esophagus and innervate a large part of the 
gastrointestinal traet. 

Identify the azygos vein where it arehes superior to the root of the right lung 
(Fig. 3.28 ) . eiean the azygos vein and follow it inferiorly to the level of the 
diaphragm. Note that the posterior intereostal veins on the right side are 
tributaries to the azygos vein. [G 78; L 194, 198; N 238; R 279; C 159] 

Identify the thoraeie duct . To find the thoraeie duct, retraet the esophagus to 
the left and explore the area between the azygos vein and the thoraeie aorta . 
The thoraeie duct lies immediately to the left of the azygos vein and it is 









posterior to the esophagos. The thoraeie duct is thin-walled and easily torn. It has 
the appearanee of a small vein without blood in it. [G 76; L 199; N 316; R 277; C 
159] 

Use a probe to free the thoraeie duct from the surrounding eonneetive tissue. The 
thoraeie duct may be a network of several small ducts instead of a single duct. 
Inferiorly, the thoraeie duct passes through the diaphragm with the thoraeie 
aorta. Superiorly, the thoraeie duct terminates by draining into the junction of 
the left internal jugular vein and left subclavian vein. Do not attempt to 
demonstrate its termination at this time. 
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Note that the thoraeie duct erosses the anterior surface of the right posterior 
intereostal arteries , the hemiazygos vein , and the aeeessory hemiazygos vein 


On the left side of the posterior mediastinum, observe that the left posterior 
intereostal veins drain into the hemiazygos vein or aeeessory hemiazygos vein . 

The hemiazygos and aeeessory hemiazygos veins eross the bodies of the ninth and 
eighth thoraeie vertebrae, respeetively, and terminate by draining into the 
azygos vein. Note that variations of the azygos system are eommon. 

Identify the thoraeie aorta. Use a probe to elean it from the surrounding 
eonneetive tissue. 

Identify esophageal arteries and the left bronehial arteries. These small arteries 
are unpaired vesselsthat arise from the anterior surface of the aorta. They are 
distinguished by their area of distribution. 

Disseet one pair of posterior intereostal arteries (right and left). Follow them to 
their intereostal spaee. The right posterior intereostal arteries eross the midline 
on the anterior surface of the vertebral bodies. Note that the right posterior 
intereostal arteries pass posterior to all other eontents of the posterior 
mediastinum. 

On both sides of the thorax, identify and elean one intereostal nerve . Follow it 
laterally until it disappears posterior to the innermost intereostal muscle . 

On both sides of the thorax, identify the sympathetie trunk . Starting high in the 


thorax, follovv the sympathetie trunk inferiorly and observe that it erossesthe 
heads of ribs 2 to 9. Inferior to rib 9, observe that the sympathetie trunk lies on 
the sides of the thoraeie vertebral bodies. [G 82; L 194, 195; N 240; R 280; C 
162] 

• Observe that the sympathetie trunk has one sympathetie ganglion for eaeh 
thoraeie vertebral level. 

• Demonstrate that tvvo rami communicantes (white ramus communicans, gray 
ramus communicans ) eonneet eaeh intereostal nerve vvith its eorresponding 
thoraeie sympathetie ganglion. During disseetion, it is impossible to distinguish 
vvhite and gray rami from eaeh other based on eolor. Hovvever, the more lateral 
of the tvvo rami is the vvhite ramus communicans. 

• Use a probe to disseet the greater splanehnie nerve on both the right and left 
sides. Note that the greater splanehnie nerve reeeives contributions from the 
fifth through the ninth thoraeie sympathetie ganglia and that it is not eompletely 
formed until lovver thoraeie levels. As an aid to identifieation, observe that the 
greater splanehnie nerve is found on the sides of vertebral bodies T5 to T9, vvhile 
the sympathetie trunk erosses the heads of ribs 5 to 9 (i.e., the sympathetie trunk 
is loeated posterior to the greater splanehnie nerve). 

• The lesser splanehnie nerve arises from the lOth and llth thoraeie sympathetie 
ganglia. The least splanehnie nerve arises from the 12th thoraeie sympathetie 
ganglion. Due to the curvature of the diaphragm, these tvvo nerves eannot be 
seen at this time. 


Disseetion Review 

• Revievv the boundaries of the anterior, middle, and posterior mediastina. 

• Study a transverse seetion through the midlevel of the thorax and identify the 
eontents of the posterior mediastinum. Note the relationship of the eontents of 
the posterior mediastinum to the heart and vertebral bodies. 

• Revievv the course and function of an intereostal nerve, naming all structures that 
it innervates. 


Revievv the parts of the aorta (aseending, areh, thoraeie), naming all branehes 
and deseribing their distribotion. 

Revievv the origin and course of the right and left posterior intereostal arteries. 

Name the structures in the posterior mediastinum that course anterior to the 
right posterior intereostal arteries. 
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ehapter 4 

The Abdomen 


The abdomen is the portion of the trunk that lies betvveen the thorax and the pelvis. The 
abdominal eavity is divided from the thoraeie eavity by the diaphragm but it is continuous w 
the pelvie eavity. Viseera eontained within the abdominal eavity are not bilaterally symmett 
There-fore, it is worth noting that use of the words à€oerightà€* and à€oeleftà€* in names e 
instructions refers to the right and left sides of the eadaver in the anatomieal position. 

Surface Anatomy 

Firm fixation of tissues in the eadaver may make it difficult to distinguish between bony 
landmarks and well-fixed soft tissue structures. Plaee the eadaver in the supine position ane 
attempt to palpate the following structures (Fig. 4.1) : [G 98; L 213; N 247] 

• Xiphoid proeess 

• eostal margin 







Xíphoid proeess 


eostal margin 


Toberele of líie 
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Pobie toberele 


Pubic erest 


Pubic symphysis 


Ingoinal ligament 


Figure 4.1. Surface anatomy of the abdomen. 


• Pubic symphysis 

• Pubic erest 

• Pubic tubercle 

• Anterior superior iliae spine 

• Tubercle of the iliae erest 

To prepare patient notes, you will need to under-stand the terminology used to deseribe th( 
abdomen. The quadrant and regional systems are both in eom-mon use. The quadrant syste 
divides the abdomen by means of the transumbilical plane and the median plane (Fig. 4.2 ) 
The quadrant system is suitable for general deseriptions and will be used to deseribe the po: 
of organs in this disseetion guide. The regional system divides the abdomen based on the ri 
and left midclavicular lines, the subcostal plane and the transtubercular plane (Fig. 4.3 ) . 





eiinieal eomplaints may be more speeifieally deseribed using the regional system. 



Atlas Referenees 

G = Grant's Atlas , 12th ed., page number 
L = LWW Atlas of Anatomy , Ist ed., page number 
N = Netter's Atlas , 4th ed., plate number 
R = Golor Atlas of Anatomy , 6th ed., page number 
e = eiemente's Atlas , 5th ed., plate number 
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Superficíal Faseia of the Anterolateral Abdominal Wall 
Disseetion Overview 

The eontents of the abdominal eavity are proteeted by the anterolateral abdominal wall. Th 
organization of the layers forming the anterolateral abdominal wall is illostrated in Figure 4 
The soperfieial faseia is unique in this region in that it has a superficial fatty layer ealled 
eamper'sfaseia and a deep membranous layer ealled Searpa's faseia . The membranous la^ 
noteworthy, because it is continuous with named faseias in the perineum. [G 105; L 218; N 
R213; e 186] 













Skin 

Superficial faseia: 


Fatty layer (Ganiper's) 
Membranous layer 
(Searpa’s) 


External oblique m. 
Internal oblíque m. 


Transversus abdominis 


Transversalis faseia 


Extraperitoneal faseia 


Parietal peritoíieum 


Figure 4.4. Layers of the anterior abdominal wall. 

Disseetion instructions 
Skin ineisions 

. Refer to Figure 4.5 . 

. Make a midline skin ineision from the xiphisternal jonetion (C) to the pubic symphysi 
eneireling the umbilicus. 

. Make an ineision from the xiphoid proeess (C) along the eostal margin to a point on t 
midaxillary line (V). If the thorax has been disseeted previously, this ineision has bee 
made. 

. Make a skin ineision beginning 3 em below the pubic erest (E). Extend this ineision 
laterally, 3 em inferior to the inguinal ligament to a point 3 em below the anterior 
superior iliae spine. Continue the ineision posteriorly, 3 em below the iliae erest to e 
point on the midaxillary line (F). 

. Make a vertieal skin ineision along the midaxillary line from point V to point F. 

. Make a transverse skin ineision from the umbilicus to the midaxillary line. 

. Refleet the skin from medial to lateral, detaeh it along the midaxillary line, and pla( 
in the tissue eontainer. 







Superficial Faseia 


• Use a probe to tear throogh the soperfieial faseia about 7.5 em lateral to the midlin( 

(Fig. 4.6 ) . The siiperfieial epigastrie artery and vein are in the superficial faseia i 
area, but do not make a speeial effort to find them. 

. Disseet through the superficial faseia down to the aponeurosis of the external obliqu 
muscle. On 
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the medial side of the ineision, use your fingers to separate the superficial faseia fro 
the aponeurosis of the external oblique muscle (Fig. 4.6 , arrow 1) . As you remove 
superficial faseia, observe that its deep surface is fibrous eonneetive tissue eontaini 
relatively little fat (Searpa's faseia) and the more superficial part is eomposed entire 
fat (Gamper's faseia). 



Figure 4.5. Skin ineisions. 
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Figure 4.6. Removal of the abdominal soperfieial faseia. 


• As you approaeh the midline, palpate the anterior cutaneous nerves that enter the 
superficial faseia about 2 to 3 em lateral to the midline. eiean one anterior cutaneo 
nerve. The abdominal anterior cutaneous nerves are branehes of intereostal nerves 
to Tll), the subcostal nerve (T12), and the iliohypogastrie and ilioinguinal nerve 
(Ll) . Consult a dermatome ehart and note that: [G 348; L 162; N 164; C 175] 

o T7 innervates the skin overlying the tip of the xiphoid proeess. 
o TIO innervates the skin of the umbilicus. 
o T12 innervates the skin superior to the pubic symphysis. 

o L1 innervates the skin overlyingthe pubic symphysis. [G 102; L 214; N 257; 

214; e 176] 




. Lateral to the ineision, use your fingers to separate the superficial faseia from the 
external oblique muscle (Fig. 4.6 , arrow 2) . As you near the miclaxillary line, palpi 
the lateral cutaneous nerves entering the superficial faseia. The lateral cutaneous 
nerves are branehes of intereostal nerves or the subcostal nerve. eiean the braneheí 
one lateral cutaneous nerve. 

. Remove the superficial faseia in an inferior direetion until the lower border of the 
external oblique muscle is exposed (approximately 2.5 em into the proximal thigh). 

. Detaeh the superficial faseia from the midline, midaxillary line, and proximal thigh i 
plaee it in the tissue eontainer. 


Disseetion Review 

. Use an illustration to review the distribution of the superficial epigastrie vessels. 
. Review the abdominal distribution of the ventral rami of spinal nervesT? to Ll. 


eiinieal Gorrelation 

Superficial Veins of the Abdominal Wall 

The superficial epigastrie vein anastomoses with the iaterai thoraeie vein in tt 
superficial faseia. This is an important eoilaterai venous ehannel from the fem 
vein to the axillary vein. I n patients who have an obstruction of the inferior V( 
eava or hepatie portal vein, the superficial veins of the abdominal wall may b< 
engorged, and may beeome visible around the umbilicus (caput medusae ). 


Muscles of the Anterolateral Abdominal Wall 
Disseetion Overview 

Three flat muscles (external oblique , internal oblique , and transversus abdominis ) form 
of the anterolateral abdominal wall. The rectus abdominis muscle eompletes the anterior 
abdominal wall near the midline. The three flat muscles have fleshy proximal attaehments ( 
the ribs, vertebrae, and pelvis) and broad, aponeurotic distal attaehments (to the ribs, linei 





alba, and pubis). Eaeh of the three flat muscles contributes to the formation of the rectus s 
and the inguinal eanal. 

In the male, the testes are housed in the scrotum, which is an outpouching of the anterior 
abdominal wall. Eaeh testis passes through the abdominal wall during development, draggin 
ductus deferens behind it. This passage occurs through the inguinal eanal . The inguinal ear 
loeated superior to the medial half of the inguinal ligament and extends from the superficie 
(external) inguinal ring 
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to the deep (internal) inguinal ring . In the female, the inguinal eanal is smaller in diamete 

It must be noted that the structures forming the inguinal eanal are identieal in the two sexe 
but the eontents of the inguinal eanal differ. In the male, the inguinal eanal eontains the 
spermatie eord , while in the female the inguinal eanal eontains the round ligament of the 
uterus . Disseetion instructions are provided for male eadavers, but these instructions are 
applieable to female eadavers. 

The order of disseetion will be as follows: The three flat muscles of the abdominal wall will 
studied, particularly in the inguinal region. The eomposition and eontents of the rectus shee 
will be explored. The anterior abdominal wall will be refleeted. 

Skeleton of the Abdominal Wall 

Use a skeleton to identify the following structures (Fig. 4.7 ) : [G 10, 196; L 215; IM 248; R 
e 104, 266] 

• Xiphisternal junction 

• Xiphoid proeess 

• Gostal margin 

• Pubic symphysis 

• Pubic erest 

• Pubic tubercle 

• Anterior superior iliae spine 

• lliae erest 
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Figure 4.7. Skeleton of the anterior abdominal wall. 


Disseetion instructions 

External Oblique Muscle [G 102; L 216; N 249; R 210; C 178] 

• eiean any remnants of the soperfieial faseia from the sorfaee of the external obliqu( 
muscle and plaee them in the tissue eontainer. 

. The external oblique muscle forms the most superficial portion of the inguinal eana 
(Fig. 4.8A ) . The proximal attaehments of the external oblique muscle are the exte 








surfaces of ribs 5 to 12. The distal attaehments of the external oblique muscle are tl 
linea alba, pubic tubercle, and anterior half of the iliae erest. Observe that the fibe 
the external oblique muscle course from superolateral to inferomedial. 

• In the inguinal region, use blunt disseetion to elean the aponeurosis of the external 
oblique muscle. 
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Gentle seraping motions with a dull sealpel blade yield good results. Be careful not t 
damage the spermatie eord (or round ligament of the uterus ) where it emerges fr( 
the superficial inguinal ring. [G 106, 110; L 216, 220; N 249; R 217, 220; C 179] 




External oblique m. 


Ilioíngjinal nerve 
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Ingoinal ligament 
lntercrural fibers 
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Medial crus 

Spermatie eord 



lliohypogastrie nerve 
llioinguinal nerve 

eonjoint tendon 


B Intemal oblique m. 



e Transverses abdominis m. 

Figure 4.8. Contributions of the flat abdominal muscles to the inguinal eanal. 


• Identify the superfjcial inguinal ring (Fig. 4.8A ), which is an opening in the extern 
oblique aponeurosis. 

• Identify the lateral (inferior) crus . The lateral crus is the portion of the external ot 
aponeurosis that forms the lateral margin of the superficial inguinal ring. It is attaeh 
















the pubic tubercle. 


• Identify the medial (superior) crus . The medial crus is the portion of the external 
oblique aponeurosis that forms the medial margin of the superficial inguinal ring. It 
attaehed to the pubic erest. 

. Identify the intercrural fibers . Intercrural fibers span aeross the crura superolatera 
the superficial inguinal ring. They prevent the crura from spreading apart. 

• At the margins of the superficial inguinal ring, observe the thin layer of faseia that 
extends from the external oblique aponeurosis onto the spermatie eord or round lige 
of the uterus. This is the external spermatie faseia , which is the contribution of thi 
external abdominal oblique muscle to the layers of the spermatie eord. 
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Cut1 


Anterior soperior 
íliaespíne 


lnguinal lígament 


lntercrural fibers 










Figure 4.9. Cuts used to refleet the external oblique muscle. 


• Note that the ilioinguinal nerve emerges from the inguinal eanal at the superficial 
inguinal ring, anterior to the spermatie eord (or round ligament of the uterus). The 
ilioinguinal nerve supplies sensory fibers to the skin on the anterior surface of the 
external genitalia and the medial aspeet of the thigh. 

• Identify the inguinal ligament . It is the inferior border of the aponeurosis of the ex1 
oblique muscle. Palpate the attaehment of the inguinal ligament to the anterior sup 
iliae spine and to the pubic tubercle. Vessels and nerves exit the abdominal eavity a 
enter the lower limb by passing deep to the inguinal ligament. 

• Use an illustration to study the lacunar ligament. [G 106; L 220, 221; N 258; C 17£ 

The lacunar ligament is formed by the medial fibers of the inguinal ligament that tu 
posteriorly to attaeh to the peeten pubis. 


Internal Oblique Muscle [G 103; L 216; N 250; R 212; C 180] 

The internal oblique muscle lies deep to the external oblique muscle. The internal oblique 
muscle forms the intermediate layer of the inguinal eanal (Fig. 4.8B ) . To expose the interi 
oblique muscle, the external oblique muscle must be transeeted and refleeted (Fig. 4.9 ) . 
Perform this transeetion bilaterally. 
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• Make a vertieal cut through the external oblique muscle in the midaxillary line by th 
following method: Insert elosed seissors between the fibers of the external oblique 
muscle at the level of the umbilicus. Open the seissors parallel to the muscle fiber 
direetion to ereate an opening in the external oblique muscle. Insert your finger inte 
opening and direet it inferiorly, and then use seissorsto make a vertieal cut aerosst 
muscle fibers in the inferior direetion (Fig. 4.9A , cut 1) . Ex-tend cut 1 inferiorly aí 
as the anterior superior iliae spine. 

• Insert your fingers into cut 1 and use blunt disseetion to separate the fibers of the 
external oblique muscle from the underlying internal oblique muscle. Note that youi 
fingers eannot pass medial to the semilunar line because the external oblique 
aponeurosis is fused to the internal oblique aponeurosis. 


In the transumbilical plane, use seissors to cut the external oblique muscle. Extencl t 
cut as far medially as the semilunar line (Fig. 4.9A , cut 2) . 

Inferior to cut 2, use your fingers to separate the external oblique muscle from the 
internal oblique muscle. Be gentle as you approaeh the superficial inguinal ring. 

Using seissors, make an ineision from the medial end of cut 2 to the superior margin 
the superficial inguinal ring (Fig. 4.9A , cut 3) . Cut 3 should follovv the lateral side 
the semilunar line and cut only the external oblique aponeurosis. 

Refleet the external oblique muscle in an inferior and lateral direetion to reveal the 
lovver half of the internal oblique muscle (Fig. 4.9B ) . 

Identify the internal oblique muscle . The proximal attaehments of the internal obli 
muscle are the thoracolumbar faseia, the iliae erest, and the lateral half of the ingu 
ligament. The distal attaehments of the internal oblique muscle are the inferior bon 
of ribs 10 to 12, the linea alba, the pubic erest, and the peeten pubis. 

Observe the portion of the internal oblique muscle that arises from the lateral part ( 
inguinal ligament (Fig. 4.10 ) . Note that this portion of the internal oblique muscle 
arehes medially and attaehes to the peeten pubis. It contributes to the roof of the 
inguinal eanal. [G 107, 111; L 220; N 250; R 217, 220; C 181] 

Lateral to the spermatie eord (or round ligament of the uterus), observe muscle fibe 
eonneeting the internal oblique muscle to the spermatie eord (or round ligament) (F 
4.10 ) . This is the layer of eremaster muscle and faseia , vvhieh is the contribution 
the internal oblique muscle to the eoverings of the spermatie eord. In the female, tf 
eremaster muscle and faseia surround the round ligament of the uterus. 
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vessels (deep to 
transversalis faseia) 


Figure 4.10. The internal oblique muscle in the inguinal region. 


• In the intermuscular plane betvveen the external oblique and the internal oblique 
muscles tvvo nerves may be found (Fig. 4.8B ) : 

o llioinguinal nerve courses through the inguinal eanal to emerge at the super 
inguinal ring. 

o lliohypogastrie nerve runs parallel to the ilioinguinal nerve and superior to i 

• J ust medial to the superficial inguinal ring the aponeurosis of the internal oblique 
beeomes fused vvith the aponeurosis of the transversus abdominis muscle to form thf 

eonjoint tendon (Fig. 4.10 ) . 


Transversus Abdominis Muscie [G 103; L 217; N 251; R 215; C 11 



The transversus abdominis muscle lies deep to the internal oblique muscle. The transversus 
abdominis muscle contributes to the deepest layer of the inguinal eanal (Fig. 4.8C ). In the 
inguinal region the transversus abdominis muscle has attaehments and fiber direetions that 
similar to the internal oblique muscle. 

. Use an illustration to study the proximal attaehments, distal attaehments, and fiber 
direetion of the transversus abdominis muscle . The proximal attaehments of the 
transversus abdominis muscle 
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are the internal surfaces of the eostal eartilages of ribs 7 to 12, the thoracolumbar 
faseia, the iliae erest, and the lateral third of the inguinal ligament. The distal 
attaehments of the transversus abdominis muscle are the linea alba, the pubic erest, 
the peeten pubis. [G 108; L 217; N 251; R 218; C 183] 

Disseetion Note: The transversus abdominis muscle is often difficult to separate fror 
internal oblique muscle because their tendons are fused near their distal attaehmen 
(eonjoint tendon), and the muscle bellies adhere to eaeh other laterally. If you are r 
required to separate the internal oblique muscle from the transversus abdominis mu 
go to the seetion entitled à€oeDeep lnguinal Ring.à€* If you are required to separate 
internal oblique muscle from the transversus abdominis muscle, proeeed with the ne 
disseetion step. 

• The ilioinguinal nerve may be traeed laterally to find the plane of separation betwe( 
the internal oblique muscle and the transversus abdominis muscle. 

• Loeate the ilioinguinal nerve near the superficial inguinal ring and follow it laterally 
it disappears into the surface of the internal oblique muscle (Fig. 4.8B ) . 

• To follow the ilioinguinal nerve, insert a pair of elosed seissors into the internal obli( 
muscle superficial to the course of the ilioinguinal nerve and open the seissors parall 
the muscle fiber direetion to split the muscle. 

• Insert your finger through the split and into the plane between the internal oblique 
transversus abdominis muscles. Push your finger inferiorly and medially to separate 1 
muscles. Proeeed until you reaeh the arcuate line. Observe that the aponeuroses of 
two muscles are inseparable near their attaehment to the peeten pubis (eonjoint 
tendon). 


. Note that the inferior free edge of the transversos abdominis muscle is slightly supet 
to the inferior free edge of the internal oblique muscle. Below the areh formed by tl 
two muscles, the abdominal wall is unsupported by muscle. This weak point occurs 
direetly posterior to the superficial inguinal ring. 


Deep lnguinal Ring [G 109; L 217, 219, 220; N 259; R 218; C 17i 

Transversalis faseia linesthe inner surface of the abdominal muscles (Fig. 4.4 ) . The deep 
inguinal ring is the point at which the testis passed through the transversalis faseia during 
development. The deep inguinal ring is loeated superior to the midpoint of the inguinal ligai 
and it marks the deep extent of the inguinal eanal. In the male, the ductus deferens passes 
through the deep inguinal ring. In the female, the round ligament of the uterus passes throi 
the deep inguinal ring. 

• Use a probe to lift the inferior margin of the fused internal oblique and transversus 
abdominis muscles. 

• Carefully use blunt disseetion to separate the transversus abdominis muscle from th( 
transversalis faseia. 

• Retraet the spermatie eord (or round ligament of the uterus) inferiorly and observe 1 
inferior epigastrie vessels through the transversalis faseia (Fig. 4.10 ) . The inferior 
epigastrie vessels are loeated within the layer of extraperitoneal faseia. 

• The loeation of the deep inguinal ring is lateral to the inferior epigastrie vessels, ane 
identified by the presenee of the ductus deferens (or round ligament of the uterus). 

• To review, the boundaries of the inguinal eanal are (Fig. 4.8 ) : 

o Deep à€" deep inguinal ring 

o Superficial à€" superficial inguinal ring 

o Anterior à€" aponeurosis of the external oblique muscle 

o Inferior (floor) à€" inguinal ligament and lacunar ligament 

o Superior (roof) à€" the arehing fibers of the internal oblique and the transve 
abdominis muscles 


o 


Posterior à€" transversalis faseia, reinforeed medially by the eonjoint tendo 


eiinieal eorrelation 
lnguinal Hernias [L 223] 

The inguinal eanai is a weak area of the abdominal wall through which abdorr 
viseera may protrude (inguinal hernia). An inguinal hernia is elassified aeeord 
to its position relative to the inferior epigastrie vessels. An indireet inguinai 
hernia exits the abdominal eavity through the deep inguinal ring lateral to th 
inferior epigastrie vessels, and it follows the inguinal eanal (an indireet course 
through the abdominal wall) (Fig. 4.11B ) . In eontrast, a direet inguinai 
hernia exits the abdominal eavity medial to the inferior epigastrie vessels am 
follows a direet course through the abdominal wall (Fig. 4.11C ) . 


Rectus Abdominis Muscie [G 102; L 217, 218; N 250; R 211; C 1{ 

The rectussheath is formed by the aponeuroses of the three flat abdominal muscles. The r* 
sheath 
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eontains the rectus abdominis muscle , the superior and inferior epigastrie vessels , the 

terminal ends of the ventral rami of spinal nerves T7 to T12, and the pyramidalis muscle . 


Inferior 
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lnguinal eanal 

Superficial 
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Peritonejm 



Periloneom 



Figure 4.11. Inguinal hernias. A. Anatomieal relationships and course through the abdomina 
wall. B. An indireet inguinal hernia leavesthe abdominal eavity lateral to the inferior epigai 
vessels and passes down the inguinal eanal. C. A direet inguinal hernia leaves the abdominal 
eavity medial to the inferior epigastrie vessels. 


r 


Reposition the internal oblique and external oblique muscles. The following cuts sho 






be made bilaterally. 

Use seissors to make a transverse ineision aeross the anterior sorfaee of the rectus si 
at the level of the umbilicus (Fig. 4.12 , cut 1) . Begin the cut approximately 2.5 en 
lateral to the umbilicus and continue it laterally as far as the semilunar line. 

Use seissors to cut the rectus sheath along the medial border of the rectus abdomini 
muscle (Fig. 4.12 , cut 2) . This ineision should extend in a superior direetion, aboui 
em from the midline. Stop at the eostal margin. 

Extend the vertieal ineision inferiorly along the medial border of the rectus abdomin 
muscle (Fig. 4.12 , cut 3) . Cut 3 should be about 1.2 em from the midline and stop 
the pubic erest. 

Insert your fingers into the vertieal ineision and bluntly disseet the anterior wall of t 
rectus sheath from the anterior surface of the rectus abdominis muscle. Observe tha 
anterior wall of 
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the rectus sheath is firmly attaehed to the anterior surface of the rectus muscle by 
several tendinous interseetions (Fig. 4.13 ) . Insert seissors between the rectus she 
and the anterior surface of the rectus abdominis muscle and cut the tendinous 
interseetions to free the rectus sheath from the rectus abdominis muscle. 

Observe the rectus abdominis muscle (Fig. 4.13 ) . The inferior attaehment of the n 
abdominis muscle is the symphysis and body of the pubis. The superior attaehment o 
rectus abdominis muscle is on the eostal eartilages of ribs 5 to 7. The rectus abdomii 
muscle flexes the trunk. 


Cut2 


Se(Tìilunar line 


External oblique m. 


Prevíous ineision 
lines 


Anterior superìor 
iliae spine 

lnguinal ligament 


lntercrural fibers 


Superficial 
inguinal ring 
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Figure 4.12. Cuts used to open the rectus sheath. 


Observe that the branehes of six nerves (T7 to T12) enter the lateral side of the reet 
sheath (Fig. 4.14 ) . These nerves innervate the rectus abdominis muscle and then 
emerge as anterior cutaneous branehes . [G 103; L 171, 214; N 257; R 216; C 176 

Use your fingers to mobilize the medial border of the rectus abdominis muscle. At tl- 
level of the umbilicus, transeet the rectus abdominis muscle with seissors. Refleet tl- 
two halves superiorly and inferiorly, respeetively. If the nerves prevent full refleetio 
the rectus abdominis muscle, cut them along the lateral border of the muscle. 

Observe two sets of vessels on the deep surface of the rectus abdominis muscle: [G : 

L 217, 219; N 255; R 216; C 187] 





o 


Superìor epigastrie artery and vein à€" on the superior half of the rectus 
abdominis muscle 


o Inferior epigastrie artery and vein à€" on the inferior half of the rectus 
abdominis muscle 


Gallbladder 


Gostal margín 


Anterìor soperior 
iliae splne 

lnguinal ligament 



TendlnoLS interseetìons 


Linea alba 


Rectus abdominis m. 


Figure 4.13. Rectus abdominis muscle. 



















Thoraeoabdominal nerves: 

T7 


Sebeostal nerve (T12) 


lliohypogaslrie nerve (L1) 


llioingoinal nerve (L1) 



Soperior 
epigaslrie a. 


Transversiís 
abdominis m. 


Inferior 
epigastrie a 


Figure 4.14. Nerves and arteries vvithin the rectus sheath. The rectus abdonr 
muscle has been removed. 


Examine the posterior vvall of the rectus sheath (Fig. 4.15 ) . Identify the arcuate li 
vvhieh is loeated midvvay betvveen the pubic symphysis and the umbilicus. The arcua1 
line is the inferior limit of the posterior vvall of the rectus sheath, and it may be 
indistinet. At the level of the arcuate line, the inferior epigastrie vessels enter the r 
sheath. 

Inferior to the arcuate line, observe the transversalis faseia . Deep to the transvers; 
faseia observe a thin layer of extraperitoneal faseia and the parietal peritoneum (F 
4.15 ) . 

In the midline, identify the linea alba . The linea alba is formed by the fusion of the 
aponeuroses of 
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the right and left flat abdominal muscles (external oblique, internal oblique, and 










transversus abdominis). 
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Figure 4.15. Posterior wall of the rectus sheath (left ) and transverse seetions of th( 
rectus sheath at the two levels indieated by the arrows. 


. Anterior to the inferior end of the rectus abdominis muscle, look for the pyramidali! 
muscle . It is frequently absent. When present, the pyramidalis muscle attaehes to t 
anterior surface of the pubis and the linea alba, and it draws down on the linea alba 


eiinieal eorrelation 
Epigastrie Anastomoses 

The superior epigastrie vessels anastomose with the inferior epigastrie vesselí 
within the rectus sheath (Fig. 4.14 ) . If the inferior vena eava beeomes 
obstroeted, the anastomosis between the inferior epigastrie and superior 
epigastrie veins provides a eollateral venous ehannel that drains into the supe 
vena eava. If the aorta is occluded, eollateral arterial circulation to the lower | 
of the body occurs through the superior and inferior epigastrie arteries. 




























Disseetion Review 


• Replaee the muscles of the anterior abdominal wall in their eorreet anatomieal posit 
. Review the proximal attaehment, distal attaehment, and aetion of eaeh muscle. 

• Review the structures that form the nine layers of the abdominal wall (Fig. 4.4 ) . 

• Use the disseeted speeimen to review the rectus sheath at the level of the umbilicus 
just superior to the pubic symphysis (Fig. 4.15 ) . 

• Review the nerve supply to the anterior abdominal wall. Review the blood supply to 
anterior abdominal wall. 


Refleetion of the Abdominal Wall 
Disseetion Overview 

The anterior abdominal wall will be refleeted in such a way that the eontents of the 
abdominopelvie eavity ean be aeeessed, but the abdominal wall ean be repositioned for revi 
The ineision lines will be similar to the quadrant lines illustrated in Figure 4.2 . The ineisior 
designed to give direet referenee to the position of the abdominal organs within the abdomi 
quadrants. 

The order of disseetion will be as follows: The anterior abdominal wall will be ineised and 
opened. The inner surface of the anterior abdominal wall will be studied. 

Disseetion lnstructions 

. Refleet the halves of the rectus abdominis muscles superiorly and inferiorly. 

. Refer to Figure 4.16 . On the left side of the umbilicus, use seissors to ereate a sma 
hole (2 em) through the posterior wall of the rectus sheath, extraperitoneal faseia, ; 
parietal peritoneum. 

. Insert your finger through the hole into the abdominal eavity. Pull the posterior wall 
the rectus sheath anteriorly to ereate a spaee between the abdominal wall and the 
abdominal viseera. 


Use seissorsto make a vertieal ineision throogh the linea alba to the xiphoid proeess 
4.16 , cut 1) . Stay 1 em to the left of the midline to preserve the faleiform ligamer 


Cut1 


Previoíjs cuts 



Linea alba 


Umbilicus 


Cut3 


Cut2 


Figure 4.16. Cuts used to open the abdominal eavity 
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Extend the ineision inferiorly as far as the pubic symphysis (Fig. 4.16 , cut 2) . Stay 
to the left of the midline to preserve the median umbilical fold. 

Return the rectus abdominis muscle and the external oblique muscle to their eorreet 
anatomieal positions. 

At the level of the umbilicus, plaee one hand through the vertieal ineision and raise 





abdominal wall from the abdominal eontents. 


• On the right side of the abdomen, use seissors to ineise the posterior wall of the reel 
sheath, extraperitoneal faseia, and peritoneum in the transumbilical plane (Fig. 4.1 
cut 3) . The seissors should pass through the previous transverse cut that was made 
rectus abdominis muscle and the external oblique muscle. Extend the cut laterally 
through all three flat abdominal muscles as far as the midaxillary line. Repeat this 
transverse cut on the left side of the abdomen. 

• Open the flaps of the abdominal wall. 

. Identify the faleiform ligament on the inner surface of the right upper quadrant flaf: 
faleiform ligament eonneets the anterior abdominal wall to the surface of the liver. 

118; L 219, 224; N 253; R 293; C 204] 

. On the inner surface of the lower abdominal wall, identify three folds: 

o Median umbilical fold à€" in the midline inferior to the umbilicus. It is attae 
to the right lower quadrant flap, but may have been cut longitudinally. The 
median umbilical fold eontainsthe urachus (obliterated allantoie duct). 

o Medial umbilical fold à€" loeated lateral to the median umbilical fold. The 
medial umbilical fold eontainsthe obliterated umbilical artery. 

o Lateral umbilical fold à€" loeated lateral to the medial umbilical fold. The 
lateral umbilical fold overliesthe inferior epigastrie artery and vein. 

. Lateral to the lateral umbilical fold, observe a small depression that marksthe loeat 

of the deep inguinal ring . 


Peritoneum and Peritoneal Gavity 
Disseetion Overview 

All body eavities (thoraeie eavity, perieardial eavity, and abdominopelvie eavity) are lined b 
serous membranes, which seerete a small amount of fluid to lubricate the movements of ore 
In the abdominal eavity and pelvie eavity this membrane is ealled the peritoneum . There a 
two types of peritoneum: Parietal peritoneum lines the inner surfaces of the abdominal an( 



pelvie vvalls, and viseeral peritoneum eoversthe sorfaeesof the abdominal and pelvie orgar 
Betvveen these tvvo types of peritoneom is a potential spaee ealled the peritoneal eavity . 

During development, some organs develop in the peritoneal eavity and are ealled intraperit 
(peritoneal) organs . Examples of intraperitoneal organs include the stomaeh, small intesti 
liver, and spleen. Some organs develop behind the peritoneum and are ealled retroperitone 
(extraperitoneal) organs : The ureters, suprarenal glands, and kidneysare examples. Some 
of the gastrointestinal traet begin as intraperitoneal organs and then beeome attaehed to tl- 
abdominal vvall during development. These organs are seeondarily retroperitoneal . Examp 
seeondarily retroperitoneal organs include the duodenum, panereas, aseending eolon, and 
deseending eolon. 

The order of disseetion vvill be as follovvs: The abdominal viseera vvill be identified and loeal 
by abdominal quadrant. The named speeializations of the peritoneum vvill be studied. For a 
eomplete understanding, revievv the development of the gastrointestinal traet before exam 
the peritoneal speeializations. 

Disseetion instructions 

Abdominal Viseera [G 119, 128; L 224, 225; N 269; R 291, 292; 
198, 199] 

• Use your hands to inspeet the abdominal eavity. As you perform the inspeetion, you 
encounter adhesions. If adhesions are present, tear them vvith your fingers to mobili 
the organs. 

• Open the flaps of the abdominal vvall. The ineision lines eorrelate to the abdominal 
quadrant lines. As you examine the organs, you should elose and open the flaps to h( 
you relate the organs to the abdominal quadrants. Most of the organs to be identifie 
parts of the gastrointestinal traet. 

. Identify the liver (Fig. 4.17 ) . It is an intraperitoneal organ. The liver occupies the 
upper quadrant and extends aeross the midline into the left upper quadrant. The liv 
lies against the inferior surface of the diaphragm. The attaehment of the faleiform 
ligament divides the liver into right and left lobes . 

• The gallbladder , an intraperitoneal organ, is also in the right upper quadrant. The 


gallbladder extends below the inferior border of the liver. It is usually found at the t 
the right ninth eostal eartilage in the midclavicular line. Gonfirm this relationship. 

Identify the stomaeh . It is an intraperitoneal organ and lies in the left upper quadrc 
is continuous 
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with the esophagus proximally and the duodenum distally. The liver partially eovers 
anterior surface of the stomaeh. 
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Figure 4.17. The relationship of the greater omentum to the abdominal viseera. 


Find the spleen . It is an intraperitoneal organ that lies in the left upper quadrant. I 
found posterior to the stomaeh and may be difficult to find unless it is enlarged. Reé 
around the left side of the stomaeh with your right hand and palpate the spleen. 

Identify the greater omentum (Fig. 4.17 ) . The greater omentum is attaehed to thf 
greater curvature of the stomaeh. Refleet the greater omentum superiorly over the 
eostal margin (Fig. 4.18 ) . 

Identify the small intestine (Figs. 4.18 and 4.19 ) . The small intestine begins at th 
pylorie end of the stomaeh. It has three parts: 








o Duodenum 


o J ejunum 
o lleum 

Most of the duodenum is seeondarily retroperitoneal. It will be studied with the 
panereas. 

The jejunum and ileum are intraperitoneal organs that extend from the left upper 
quadrant to the right lower quadrant, but due to their length and mobility, they oee 
all four quadrants. Beginning in the left upper quadrant, pass the jejunum and ileun 
between your hands and appreeiate their length, position, and termination. 

Identify the large intestine . The large intestine begins in the right lower quadrant í 
ileoeeeal j unction (Figs. 4.18 and 4.19 ) . It has six parts: 

o Cecum à€" loeated in the right lower quadrant. The appendix is attaehed to 
inferior end of the cecum. 

o Aseendingeolon extendsfrom the right lower quadrant to the right upper 
quadrant. It ends at the right eolie (hepatie) flexure . The aseending eolon i 
seeondarily retroperitoneal. 
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Transverse eolon 
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(splenie) flexure 


Figure 4.18. Refleet the greater omentum superiorly to expose the small 
intestine and large intestine. 


o Transverse eolon extends from the right upper quadrant to the left upper 
quadrant. The 
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transverse eolon ends at the left eolie (splenie) flexure . The transverse eole 
intraperitoneal. 
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Figure 4.19. Sehematie dravving of the abdominai organs. Part of the transví 
eoion has been removed. 


o Deseending eolon extendsfrom the ieft upper quadrant to the ieft iovver 
quadrant. The deseending eoion is seeondariiy retroperitoneai. 

o Sigmoid eolon à€" ioeated in the ieft iovver quadrant. The sigmoid eoion end 
the peivie eavity at the ievei of the third saerai vertebrai ievei. The sigmoid 
is an intraperitoneai organ. 

o Rectum à€" ioeated in the peivis. The rectum vviii be disseeted vvith the pei\ 
viseera. 

Use your hands to traee the iarge intestine from the right iovver quadrant to the ieft 














lower quadrant. Note the position (quadrant) and mobility of eaeh of its parts. 


Peritoneum [G 119; L 224á€"226; N 269; R 306; C 204] 

• Observe the viseeral peritoneum on the surface of the stomaeh or small intestine (F 
4.20 ) . Note that viseeral peritoneum is smooth and slippery. 

• Observe the parietal peritoneum on the inner surface of the abdominal wall (Fig. 4, 
. Note that parietal peritoneum is also smooth and slippery. 

• Observe the greater omentum (Fig. 4.17 ) . Spread this apron-like structure to 
appreeiate its size. The greater omentum normally lies between the intestines and t 
anterior abdominal wall (Fig. 4.20 ) . [G 124; L 224; N 275; R 311; C 212] 

• Elevate the inferior border of the liver and identify the lesser omentum (Fig. 4.20 ] 
The lesser omentum passes from the lesser curvature of the stomaeh and first part o 
duodenum to the inferior surface of the liver. The lesser omentum has two parts: 

o Hepatogastrie ligament extends from the liver to the lesser curvature of the 
stomaeh. 

o Hepatoduodenal ligament extends from the liver to the first part of the 
duodenum. 

. Return the right upper quadrant flap to its anatomieal position and review the faleif 
ligament . The faleiform ligament passes from the parietal peritoneum on the anter 
abdominal wall to the viseeral peritoneum on the surface of the liver. The round 
ligament of the liver (ligamentum teres hepatis) is the obliterated umbilical vein, ; 
is found in the inferior free margin of the faleiform ligament. 

. Follow the faleiform ligament superiorly and observe that it is one part of the eoron 
ligament that attaehes the liver to the diaphragm. Two additional peritoneal ligame 
are also parts of the eoronary ligament: 

o Left triangular ligament à€" loeated between the left lobe of the liver and t 
diaphragm 


o Right triangular ligament à€" loeated betvveen the right lobe of the liver am 
diaphragm 
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Figure 4.20. Peritoneom and peritoneal eavity, median seetion 


The gastrophrenie ligament eonneets the soperior part of the greater curvature of t 
stomaeh to the diaphragm. Slide your hand superiorly to the left of the stomaeh to f 
this ligament. 

The gastrosplenie (gastrolienal) ligament passes from the greater curvature of the 
stomaeh to the spleen, and the splenorenal (lienorenal) ligament eonneets the sple 
the posterior abdominal vvall over the left kidney (Fig. 4.21) . 





Refleet the greater omentum superiorly over the eostal margin and identify the 

transverse mesoeolon (Figs. 4.18 and 4.20 ) . The transverse mesoeolon attaehes t 
transverse eolon to the posterior abdominal wall. At the left end of the transverse 
mesoeolon is the phrenieoeolie ligament , which attaehes the left eolie flexure to tt 
diaphragm. [L 224; N 271; R 306; C 226] 

Identify the mesentery (Fig. 4.20 ) . The mesentery suspends the jej unum and ileur 
from the posterior 
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abdominal wall. The root of the mesentery attaehes to the posterior abdominal wall 
the left upper quadrant to the right lower quadrant. 

Observe the mesoappendix . The mesoappendix attaehes the appendix to the postet 
abdominal wall and it eontainsthe appendicular artery. 
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Figure 4.21. Sehematie drawing of the peritoneal eavity in transverse seetion, inferi 
view. The arrow passes through the omental foramen. 


Identify the sigmoid mesoeolon in the lower left quadrant. The sigmoid mesoeolon 
suspendsthe sigmoid eolon from the posterior abdominal wall. 

Note that these peritoneal structures are all related to a subdivision of the peritone; 
eavity ealled the greater peritoneal sae (Fig. 4.20 ) . Posterior to the stomaeh and 





omentum is a smaller subdivision of the peritoneal eavity ealled the lesser peritonei 
(omental bursa) (Figs. 4.20 and 4.21) . 

• The omental foramen (epiploie foramen) eonneets the greater and lesser peritonea 
saes. The omental foramen lies posterior to the hepatoduodenal ligament (Fig. 4.21 
[G 124; L 230; N 275; R 311; C 235] 

• Insert your finger into the omental foramen and revievv its four boundaries : 

o Anterior à€" hepatie portal vein, hepatie artery proper, and bile duct eontai 
vvithin the hepatoduodenal ligament (Fig. 4.21) 

o Posterior à€" inferior vena eava and right crus of the diaphragm eovered vvit 
parietal peritoneum 

o Superior à€" caudate lobe of the liver eovered vvith viseeral peritoneum 

o Inferior à€" first part of the duodenum eovered vvith viseeral peritoneum 

• Study a diagram of the lesser peritoneal sae (Fig. 4.20 ) . The lovvest part of the le: 
peritoneal sae is ealled the inferior reeess and it extends inferiorly as far as the gre 
omentum. During development, the inferior reeess extended betvveen the layers of t 
greater omentum (revievv an embryology text). The highest part of the lesser peritot 
sae is the superior reeess . The diaphragm lies posterior to the superior reeess and t 
caudate lobe of the liver is anterior to the superior reeess. [G 120; L 230; N 172; R 
e 203] 

• Posterior to the main part of the lesser peritoneal sae is the panereas (Fig. 4.20 ) . ‘ 
peritoneum that eovers the panereas forms part of the posterior vvall of the lesser 
peritoneal sae. 


Disseetion Review 

• Use the eadaver speeimen to revievv all parts of the gastrointestinal traet in proxima 
distal order. State the quadrant(s) in vvhieh eaeh abdominal organ normally is found. 

. Revievv all parts and speeializations of the peritoneum listed on the preeeding pages 

• Revievv the embryology of the gut tube and mesenteries. 


CeliacTrunk, Stomaeh, Spleen, Líver, and Gallbladder 
Disseetion Overview 

The order of disseetion will be as follows: The ribs and diaphragm will be cut to allow the li' 
be retraeted superiorly, exposing the lesser omentum. The surface features of the stomaeh 
be studied. The vessels and ducts in the hepatoduodenal ligament will be demonstrated. Th 
branehes of the eeliae trunk that supply the stomaeh, spleen, liver, and gallbladder will be 
disseeted. The remainder of the field of supply of the eeliae trunk (to the duodenum and 
panereas) will be disseeted later. The hepatie portal vein will be studied. The spleen, liver, 
gallbladder will be studied. 

Disseetion instructions 

. Plaee the greater omentum in its eorreet anatomieal position. 

. Identify the parts of the stomaeh (Fig. 4.22 ) : [G 129; L 231; N 275; R 294; C 208 

o Anterior surface 


o Greater curvature 


Esophagys 


Gardia 


Gardial noleh 


Lesser curvature 


Angylar incisure 
(noteh) 

Duodenum 


Pyloros 


Fundus 



Greater 

eiirvahire 


Pvlorie part 


Figure 4.22. Parts of the stomaeh 
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o Lesser curvature 
o eardia 
o eardial noteh 
o Fundus 
o Body 

o Angular incisure (noteh) 
o Pylorie part 
o Pylorus 

• Identify the follovving featores of the liver (Fig. 4.23A, B ) : [G 146; L 233; N 287; 
298; e 217] 

o Right lobe 


o Left lobe 



o 


Diaphragmatie surface 


o Inferior border 

• Use your hand to raise the inferior border of the liver. Identify the viseeral surface ' 
the liver (Fig. 4.23B ) . The viseeral surface is in eontaet with the gallbladder and t 
peritoneum eoveringthe stomaeh, duodenum, eolon, right kidney, and right suprare 
gland. 

• Identify the porta hepatis on the viseeral surface of the liver. It is the fissure throug 
which vessels, ducts, lymphaties, and nerves enter the liver (Fig. 4.23B ) . [G 147; 
233; N 287; R 299; C 217] 

. Identify the gallbladder (Fig. 4.23B ) . The gallbladder may have been surgically 
removed. 


eeliae Trunk [G 130; L 231; N 301; R 315; C 206] 

As you disseet the branehes of the eeliae trunk, realize that arteries are named by their reg 
of distribution, not by their origin or branehing pattern . 

• On the left side only, use bone cutters to detaeh the eostal eartilages of ribs 6 and 7 
the xiphisternal junction and lateral border of the sternum. VVorking through the op( 
just ereated, use seissorsto make a vertieal cut through the diaphragm. Extend this 
to the level of the eoronary ligament on the superior surface of the liver. Retraet thi 
ribs, diaphragm, and liver superiorly to expose the lesser omentum. 
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Figure 4.23. Relationships of the gallbladder. A. Anterior view. B. Sagittal view. 


Insert the index finger of your left hand into the omental foramen. Anterior to your 














finger is the hepatoduodenal ligament and its eontents: bile ducts , hepatie artery 
proper, hepatie portal vein , autonomic nerves , and lymphaties . 

To aid disseetion, plaee a strip of white paper into the omental foramen (Fig. 4.24 ] 
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Use blunt disseetion to remove the peritoneum from the anterior surface of the 
hepatoduodenal ligament (anterior to the vessels and ducts). 



Pap€r passes 
through the 
omental foramen 


Hepatie artery 
proper 


Hepatie portal 
vein 


Figure 4.24. Structures eontained within the hepatoduodenal ligament. 


Identify the three large structures that are eontained within the hepatoduodenal 
ligament: bile duct, hepatie artery proper , and hepatie portal vein (Fig. 4.24 ) . 

bile duct is the most lateral of the three. 

Use a probe to traee the bile duct superiorly. Identify the eystie duct and the eomn- 
hepatie duct (Fig. 4.25 ) . 

Follow the eommon hepatie duct superiorly until it reeeives its tributaries, the right 
hepatie duct and the left hepatie duct . The right and left hepatie ducts exit the p( 

hepatis. 

eiean the hepatie artery proper . The tough à€oeconnective tissueà€* around these 
vessels eontains an autonomic nerve plexus . To elear the disseetion field, remove 





autonomic nerves. [G 130; L 231; N 300; R 315; C 206] 


Follovv the hepatie artery proper tovvard the liver through the hepatoduodenal ligam 
At the porta hepatis the hepatie artery proper branehes into the left hepatie artery 
the right hepatie artery (Fig. 4.25 ) . 

Tvvo other arteries arise in the hepatoduodenal ligament (Fig. 4.25 ) : 

o Gystie artery arises from the right hepatie artery. Follovv it to the gallbladde 

o Right gastrie artery arises from the hepatie artery proper. Follovv it to the l€ 
curvature of the stomaeh. 

Lymphaties are also eontained vvithin the hepatoduodenal ligament. The lymphatie 
vessels are too small to disseet but hepatie lymph nodes ean be seen. The lymph no 
may be removed to elear the disseetion field. 

Follovv the hepatie artery proper inferiorly and eonfirm that it is the continuation of 

eommon hepatie artery (Fig. 4.25 ) . 


Right hepatie artery 
Right hepatie duct 


Left hepatie artery 



Leít hepatie duct 


Gystie artery 


Gystie duct 


eommon hepatie duct 


Hepatíe portal veln 
Hepatie artery proper 


Bile duct 


Gastroduodenal arteiV 


Common hepatie 
artery 

Righl gastríe artery 





Figure 4.25. Structures eontained vvithin the hepatoduodenal ligament. Tributaries ^ 
the (eommon) bile duct and branehes of the eommon hepatie artery. 

Observe that the eommon hepatie artery gives rise to the gastroduodenal artery . T 
gastroduodenal artery passes posterior to the first part of the duodenum (Fig. 4.26 
Follovv the gastroduodenal artery until it divides to give rise to the right gastro-ome 
(gastroepiploie) artery and the anterior superior pancreaticoduodenal artery . 
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Follovv the eommon hepatie artery to the left tovvard the eeliae trunk (Fig. 4.26 ) 
that the eeliae trunk arises from the anterior surface of the abdominal aorta at the 
of the 12th thoraeie vertebra. The eeliae trunk is very short (less than 2 em in most 
eases) and divides into three branehes: 

o eommon hepatie artery (already disseeted) 
o Left gastrie artery 
o Splenie artery 



Superíor pancreatlco(Juodenal a. 

Figure 4.26. Sehematie dravving of the branehes of the eeliae trunk. 


Use blunt disseetion to follovv the left gastrie artery tovvard the esophagus and storr 
(Fig. 4.26 ) . The left gastrie artery reaehes the stomaeh near the esophagus and th( 



follovvs the lesser curvature of the stomaeh vvithin the lesser omentum. The left gasl 
artery forms an anastomosis vvith the right gastrie artery along the lesser curvature ( 
stomaeh. Branehes of the gastrie arteries distribote to the anterior and posterior sur 
of the stomaeh. 

Follovv the splenie artery to the left for about 5 em and verify that it lies against th( 
posterior abdominal vvall. The splenie artery courses along the superior border of th( 
panereas and may be partially imbedded in it. Do not disseet the splenie artery from 
panereas at this time. Note that short gastrie arteries arise from the splenie artery 
supply the fundus of the stomaeh (Fig. 4.26 ) . 

Find the left gastro-omental (gastroepiploie) artery in the greater omentum about 
from the greater curvature of the stomaeh (Fig. 4.26 ) . The left gastro-omental art 
a braneh of the splenie artery. 



Figure 4.27. The tvvo most eommon branehing patterns of the eystie artery. 


Find the right gastro-omental artery in the greater omentum near the right end of t 
greater curvature of the stomaeh. The right gastro-omental artery anastomoses vvith 
left gastro-omental artery. Follovv the right gastro-omental artery to the right to fim 
origin from the gastroduodenal braneh of the eommon hepatie artery. [G 130; L 23] 
301; R314; C 206] 

Return to the hepatoduodenal ligament and identify the hepatie portal vein . The 
hepatie portal vein lies posterior to both the hepatie artery proper and the bile duct 
4.24 ) . Follovv the hepatie portal vein superiorly and observe that it passes into the 



porta hepatis, where it divides into right and left portal veins . The hepatie portai' 
usuaiiy reeeives the left and right gastrie veins as tributaries. inferioriy, the hepatii 
portai vein passes posterior to the first part of the duodenum. 


eiinieal eorrelation 
Anatomieal Variation in Arteries 

In about 12% of eases the right hepatie artery arises from the superior 
mesenterie artery. An aberrant ieft hepatie artery may arise from the ieft gas 
artery. During surgical removai of the stomaeh (gastreetomy), biood fiow to e 
aberrant ieft hepatie artery could be interrupted, endangering the ieft iobe of 
iiver. 

The eystie artery usuaily arises from the right hepatie artery, but other origin: 
possibie. The eystie artery may pass posterior (75%) or anterior (24%) to the 
eommon hepatie duct (Fig. 4.27 ) . 


Spleen [G 131; L 232; N 299; R 317; C 212] 

The spleen is the largest hematopoietie organ in the body. Its size and weight may vary 
eonsiderably depending upon the blood volume that it eontains. The spleen is eovered by vi: 
peritoneum except at the hilum where the splenie vessels enter and leave. 

• Use your left hand to retraet the fundus of the stomaeh to the right. Use your right I 
to gently pull the spleen anteriorly. 

• Observe that the spleen has a smooth diaphragmatie surface. The spleen has sharp 
anterior, inferior, and superior borders. The superior border of the spleen is often 
notehed. 

• The viseeral surface of the spleen is related to four organs: 

o Stomaeh 


O 


Left kidney 




o Transverse eolon (left eolie flexure) 
o Panereas 

• The diaphragmatie surface of the spleen is related (through the diaphragm) to ribs 
10, and 11 (Fig. 4.28 ) . 
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Figure 4.28. Relationships of the spleen to the thoraeie wall. A. Frontal seetion. B. Lateral 
A penetrating wound through the ninth intereostal spaee, just posterior to the midaxillary li 
will penetrate the pleural eavity, diaphragm, peritoneal eavity, and spleen. 


eiinieal eorrelation 
Spleen 

The relationship of the spleen to ribs 9, 10, and 11 is of elinieal importanee in 
evaluating rib fractures and penetrating wounds. A laeerated spleen bleeds 
profusely into the abdominal eavity and may have to be removed surgically 
(spleneetomy). It must be emphasized that there is a risk of puncturing the 
spleen during pleural tap (thoraeoeentesis). 

An enlarged spleen (splenomegaly) may be encountered during physieal 
examination. The spleen is eonsidered enlarged when it ean be palpated infer 
to the eostal margin. 









Liver [G 146; L 233; N 287; R 298; C 216, 217] 

The liver is the largest gland in the body, eomprising about 2.5%of the body vveight of an a( 
To study the surface features of the liver, it must be detaehed from the diaphragm. 

• Revievv the faleiform ligament and the eoronary ligament of the liver. 

• Use seissors to cut the faleiform ligament along its attaehment to the anterior abdor 
vvall. Extend the cut superiorly and cut the right and left triangular ligaments along 
inferior surface of the diaphragm. 

. Insert your fingers betvveen the liver and the diaphragm and tear the eonneetive tiss 
that attaehes the liver to the diaphragm. Cut the posterior layer of the eoronary 
ligament. 

• Use seissors to cut the inferior vena eava betvveen the liver and the diaphragm. Elev 
the inferior border of the liver and cut the inferior vena eava again, as elose to the 
inferior surface of the liver as possible. These tvvo cuts vvill leave a short segment of 
inferior vena eava vvithin the liver (Fig. 4.29B ) . 

• The liver should novv be freely mobile but attaehed to the other abdominal viseera b 
bile duct, hepatie artery proper, and hepatie portal vein. Move the liver carefully to 
avoid tearing these structures. 

. Examine the liver and note that the right lobe is six times larger than the left lobe . 
sharp inferior border of the liver separates the viseeral sorfaee from the diaphragn 
sorfaee . 

. Identify the bare area on the posterior aspeet of the diaphragmatie surface. Here, t 
liver vvas adjaeent to the diaphragm and not eovered by peritoneum. Around the bar 
area, note the cut edges of the eoronary ligament. 


Caudate lobe 




Porta 
hepatis 


For faleiform ligament 


Ooadrate 


For ligamentum venosom 



Figure 4.29. Posterior views of the liver. A. Fissores and sulci define the four lobes 
the liver (right, left, quadrate, and caudate). B. Structures loeated in the H-shaped 
fissures. 


r 
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• Examine the viseeral surface of the liver (Fig. 4.29A ) . An H-shaped set of fissures 
fossae defines four lobes. Identify the right lobe , left lobe , caudate lobe , and 









quadrate lobe . [G 147, 154; L 233; N 287; R 299; C 217] 


• Observe that the ligamentum venosum and faleiform ligament occupy the left fissu 
the à€oeHà€* (Fig. 4.29B ) . The gallbladder and inferior vena eava occupy the foss 
that form the right side of the à€oeH.à€* 

. Identify the porta hepatis . It forms the horizontal bar of the à€oeH.à€* The structui 
passing through the hepatoduodenal ligament (bile ducts, hepatie arteries, hepatie [ 
vein, lymphaties, and autonomic nerves) enter or leave the liver at the porta hepati 

. Examine the small segment of the inferior vena eava that is attaehed to the liver. N 
that several hepatie veins drain direetly into the inferior vena eava (Fig. 4.29B ) . 

. Use a textbook to study the two eonventions by which the liver may be divided into 
lobes. The faleiform ligament divides the liver into right and left anatomieal lobes . 
pattern of its bile drainage and vascular supply are used to divide the liver into righl 
left functional lobes . [G 150; L 234, 235; N 289; R 299] 

. The liver has a substantial lymphatie drainage. At the porta hepatis, small lymph veí 
drain into hepatie lymph nodes . From the hepatie lymph nodes, lymphatie vesselsf 
the hepatie arteries to eeliae lymph nodes loeated around the eeliae trunk. 


eiinieal eorrelation 
Liver 

The liver may undergo pathologie ehanges that could be encountered during 
disseetion. The liver may be enlarged. This happens in liver eongestion due te 
eardiae insufficiency (eardiae liver). In eontrast, the liver may be small and he 
fibrous nodules. Such a finding may indieate eirrhosis of the liver. Because thi 
liver is essentially a eapillary bed dovvnstream from the gastrointestinal traet, 
metastatie tumor eells are often trapped vvithin it, resulting in seeondary tum( 


Gallbladder [G 154; L 236; N 294; R 297; C 221] 

The gallbladder is a reservoir for the storage and eoneentration of bile. The gallbladder oeei 
a shallow fossa on the viseeral surface of the liver (Fig. 4.29B ) . The gallbladder is usually 
stained dark green by bile, which leaks through the wall of the gallbladder after death. 





• Replaee the liver into its eorreet anatomieal position. 

. eonfirm that the gallbladder is loeated near the tip of the ninth eostal eartilage in tl 
midelavieolar line. 

• Reposition the liver to expose the viseeral sorfaee. Use blunt disseetion to remove tl 
gallbladder from its fossa. 

• Identify the parts of the gallbladder (Fig. 4.30 ) : 

o Neek 
o Body 
o Fundus 

• Revievv the course of the eystie artery . The eystie artery is stained green by bile an 
often fragile and difficult to disseet. 

• Use seissorsto make a longitudinal ineision through the vvall of the gallbladder, begi 
at the fundus and continuing through the neek. If gallstones are present, remove thí 
Look for the spiral fold , vvhieh is a fold in the mucosal lining of the neek that eontir 
into the eystie duct. 


Disseetion Review 

• Replaee the organs in their eorreet anatomieal positions. 

• eiose and open the flaps of the abdominal vvall and revievv the loeation of eaeh orga 
relative to the abdominal quadrant system. 

. Use an illustration and the disseeted speeimen to traee the branehes of the eeliae tr 
. Revievv the relationships of the structures in the hepatoduodenal ligament. 

. Revievv the boundaries of the omental foramen. 

. Revievv the parts of the organs disseeted and their relationships to surrounding 
structures. 


• Use an embryology textbook to revievv the development of the liver and the ventral 
mesogastrium. 

• Revievv the derivatives of the embryonie foregut. 


Superíor Mesenterie Artery and Small Intestine 
Disseetion Overview 

The order of disseetion vvill be as follovvs: The mesentery vvill be examined. The branehes of 
superior mesenterie arterythat supply the jejunum, ileum, cecum, aseending eolon, and 
transverse eolon vvill be disseeted. The remainder 
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of the field of supply of the superior mesenterie artery (to the duodenum and panereas) vvil 
disseeted later, sinee these structures lie behind the attaehment of the transverse mesoeole 
The external features of the jejunum and ileum vvill be studied. 



Gallbladder 
Neek 
Body 
Fundus 


Hepatie ducts: 
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eommon hepatie duct 
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Gystie duct 
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Bile duct 

Head of panereas 
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Hepatopanereatie ampolla 

Major duodenal papilla 


Figure 4.30. Gallbladder and extrahepatic bile ducts. 











Disseetion instructions 


Superior Mesenterie Artery [G 140; L 225; N 306, 307; R 303; C 
230] 

The superior mesenterie artery arises from the anterior surface of the abdominal aorta aboi 
em inferior to the eeliae trunk (L1 vertebral level). At its origin, the superior mesenterie art 
lies posterior to the neek of the panereas. When the superior mesenterie artery emerges fro 
posterior to the neek of the panereas, it passes anterior to the uncinate proeess, third part 
the duodenum, and left renal vein. The superior mesenterie artery then entersthe mesente 
Within the mesentery the superior mesenterie artery courses tovvard the terminal end of th( 
ileum. 


• Return the liver to its eorreet anatomieal position. 

. Turn the transverse eolon and greater omentum superiorly over the eostal margin. T 
posterior surface of the transverse mesoeolon should faee anteriorly (Fig. 4.31) . 

• Move the eoils of the jejunum and ileum to the left side of the abdomen so that the 
right side of the mesentery faees anteriorly (Fig. 4.31 ) . Observe that the root of tl 
mesentery is attaehed to the posterior abdominal vvall along a line from the left upp 
quadrant to the right lovver quadrant. 

• Remove the peritoneum on the right side of the mesentery to expose the branehes o 
superior mesenterie artery. To do this, use a probe to tear the peritoneum, and thet 
grasp it betvveen your thumb and index finger. Peel it slovvly, using the handle of a 
foreeps to serape the peritoneum free from deeper structures. 

• Remove the parietal peritoneum from the posterior abdominal vvall on the right side 
the mesentery. Remove the peritoneum as far laterally as the aseending eolon. 
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Figure 4.31. Move the small intestine to the left for disseetion of the soperior 
mesenterie artery. 
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Identify the superjor mesenterie artery. Use blunt disseetion to traee the superior 
mesenterie artery proximally and observe that it erosses anterior to the third part o1 
duodenum. Note that the third part of the duodenum and the left renal vein ean bei 
eompressed betvveen the superior mesenterie vessels and the abdominal aorta. 

Use blunt disseetion to elean the branehes of the superior mesenterie artery. As you 
disseet, note the dense autonomic nerve netvvork surrounding the vessels. This is thí 
superjor mesenterie plexus of nerves . Remove the nerves as neeessary to elear th( 
disseetion field. 

Identify the branehes of the superior mesenterie artery (Flg. 4.31) : 


o Inferior panereatieodoodenal artery is the first braneh of the superior 
mesenterie artery. The inferior pancreaticoduodenal artery vvill be disseeted 
the duodenum. 






o Intestinal arteries à€" 15 to 18 arteries to the jej unum and the ileum. Intest 
arteriesend in straight terminal branehes ealled vasa reetae (Fig. 4.32 ) . 
Areades eonneet the intestinal arteries. Observe the blood supply to the pro: 
jejunum and note that only one or two areades are found between adjaeent 
intestinal arteries, resulting in relatively long vasa reeta (Fig. 4.32A ) . Exan 
the distal ileum and note that four or five areades occur between adjaeent 
intestinal arteries, resulting in relatively short vasa reetae (Fig. 4.32B ) . 

o lleoeolie artery supplies the cecum. The ileoeolie artery gives rise to the 
appendieolar artery (Fig. 4.33 ) . The ileoeolie artery anastomoses with 
intestinal branehes and with the right eolie artery. 



^ ^ Venods dfaínaae Into pi 


Figure 4.32. Gomparison of intestinal arteries. A. Arteries of the jej unum. B 
Arteries of the ileum. 
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Appendix 


Figure 4.33. Branehes of the ileoeolie artery. 


o Right eolie artery sopplies the aseending eolon. The right eolie artery arises 
the right side of the soperior mesenterie artery and passes to the right in a 
retroperitoneal position. It divides into a soperior braneh and an inferior bra 

o Middle eolie artery sopplies the transverse eolon. The middle eolie artery ar 
from the anterior sorfaee of the soperior mesenterie artery and eoorses throi 
the transverse mesoeolon. It divides into a right braneh and a left braneh. 

P.99 

Identify the superior mesenterie vein . The soperior mesenterie vein eoorses along 
right side of the soperior mesenterie artery. The soperior mesenterie vein isformed 
branehes that eorrespond in name and position to the branehes of the soperior 
mesenterie artery. Posterior to the panereas, the soperior mesenterie vein joins the 
splenie vein to form the hepatie portal vein . 

The mesentery may eontain up to 200 mesenterie lymph nodes . Identify one or tw( 
these lymph nodes along the branehes of the superior mesenterie vessels. The super 
mesenterie lymph nodes are loeated near the origin of the superior mesenterie arte 







from the abdominal aorta. Lymph nodes may be removed to elear the disseetion fiel 


Small Intestine [G 136, 137; L 225, 228; N 270; R 310; C 232] 

The small intestine eonsists of the duodenum, jej unum, and ileum. The function of the sma 
intestine is to absorb nutrients from food. It has elaborate folds of mucosa that inerease sur 
area and a rieh blood supply to transport the absorbed nutrients. The jejunum (proximal tw 
fifths) and ileum (distal three-fifths) will be studied together sinee their transition is not 
obvious. 

• Move the small intestine to the left side of the abdominal eavity and follow the jeju 
proximally (Fig. 4.34 ) . Find the duodenojejunal junction . 

. Note that the suspensory ligament of the duodenum is a fibromuscular ligament th 
arises from the right crus of the diaphragm and anehors the intestine at the 
duodenojejunal junction (Fig. 4.34 , inset) . 

• Palpate the small intestine and note that the wall of the jejunum is thieker than the 
of the ileum. 

• Identify the termination of the ileum where it empties into the cecum at the ileoee 
junction (Fig. 4.34 ) . 

. Verify that the root of the mesentery erosses the posterior abdominal wall from the 
duodenojej unal junction to the ileoeeeal junction (Fig. 4.34 ) . The root of the 
mesentery is about 15 em long. The intestinal attaehment of the mesentery is near 
m long. 


Disseetion Review 

. Replaee the small intestine in its eorreet anatomieal position. 

. eiose and open the flaps of the abdominal wall and review the loeation of the jejuni 
and ileum relative to the abdominal quadrant system. 




Esophagus 


Dìaphragm 
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Figure 4.34. Move the small intestine to the left side to find the duodenojej unal 
junction. Inset: The duodenojejunal junction is suspended by the suspensory muscle 
(ligament) of the duodenum. 


. Revievv the relationships of the jejunum and ileum to surrounding structures. 

. Use an illustration and the disseeted speeimen to revievv the branehes of the superic 
mesenterie artery. 

. Use an embryology textbook to revievv the derivatives of the embryonie midgut. 














Inferior Mesenterie Artery and Large Intestine 
Disseetion Overview 

The inferior mesenterie artery arises from the anterior sorfaee of the abdominal aorta at t 
level of the intervertebral dise betvveen vertebrae L2 and L3. The objeetive isto demonstra 
the field of supply of the inferior mesenterie artery (left half of the transverse eolon, desee 
eolon, sigmoid eolon, and most of the rectum). Except for the branehes that pass through tf 
sigmoid mesoeolon to 
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supply the sigmoid eolon, the inferior mesenterie artery and its branehes lie retroperitoneal 

The order of disseetion vvill be as follovvs: The inferior mesenterie artery and its branehes vv 
disseeted. The external features of the large intestine vvill be studied. 

Disseetion instructions 

Inferior Mesenterie Artery [G 142; L 226; N 307; R 305; C 232] 

• Turn the transverse eolon and greater omentum superiorly over the eostal margin to 
expose the posterior surface of the transverse mesoeolon. 

• Move the small intestine to the right so that the deseending eolon is visible from the 
eolie flexure to the sigmoid eolon (Fig. 4.35 ) . 

. The origin of the inferior mesenterie artery lies posterior to the third part of the 
duodenum. If you have trouble finding it, find one of its branehes in the sigmoid 
mesoeolon and traee the braneh baek to the main vessel. Then proeeed vvith the 
disseetion of the peripheral branehes. 

Disseetion note: The left ureter could be mistaken for the inferior mesenterie arter 
one of its branehes. The inferior mesenterie artery and vein and the ureter all lie in 
retroperitoneal spaee, but the vessels pass anterior to the ureter. 

• Use a probe to elean the branehes of the inferior mesenterie artery (Fig. 4.35 ) : 


O 


Left eolie artery supplies the deseending eolon and the left third of the 


transverse eolon. The left eolie artery anastomoses with the middle eolie bra 
of the soperior mesenterie artery. 
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Figure 4.35. Move the small intestine to the right for disseetion of the inferi 
mesenterie artery. 


o Sigmoid arteries à€" three or four arteries that supply the sigmoid eolon. Sie 
arteries pass through the sigmoid mesoeolon. Note that they form areades sii 
to those of the intestinal arteries. 

o Superior reetal artery supplies the proximal part of the rectum. The superio 
reetal artery divides into a right braneh and a left braneh . The right and le 
branehes of the superior reetal artery deseend into the pelvis on either side 
the rectum. Do not follow them into the pelvis. 

Observe the tributaries of the inferior mesenterie vein . The tributaries of the infei 
mesenterie vein eorrespond to the branehes of the inferior mesenterie artery. The 
inferior mesenterie vein is a tributary of the hepatie portal vein. The inferior mesen 
vein aseends on the left side of the inferior mesenterie artery, passes posterior to tf 



panereas, and joins either the splenie vein or (less frequently) the superior mesent 
vein . 

• The inferior mesenterie artery and vein are aeeompanied by lymph vessels that drair 
the inferior mesenterie nodes around the origin of the inferior mesenterie artery. 


Large Intestine [G 136, 137; L 224, 226; N 284; R 307; C 226, 2; 

The large intestine eonsists of the cecum (with attaehed appendix ), eolon (aseending, 
transverse, deseending, and sigmoid), rectum , and anal eanal . Absorption of water from f( 
material is a major function of the large intestine. The relatively smooth mucosal surface o1 
large intestine is well suited for this function, as a smooth surface is less likely to impede th 
movement of progressively more solid feeal matter. 

• Return the small intestine and transverse eolon to their eorreet anatomieal positions 

. In the right lower quadrant, identify the cecum (L. caecus, blind) (Fig. 4.33 ) . The 
length of its mesentery and the degree of its mobility vary eonsiderably from individ 
to individual. 

• The appendix (vermiform appendix) (L. appendere , to hang on) is attaehed to the 
of the cecum. The appendix may be found in one of several positions (Fig. 4.36 ) . F 
that the appendix is suspended on a mesentery ealled the mesoappendix . The 
appendicular artery isfound within the mesoappendix (Fig. 4.33 ) . 

• Identify the aseending eolon . The aseending eolon extends from the cecum to the r 

eolie flexure (Fig. 4.19 ) . 
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Figure 4.36. Variations in the position of the appendix 
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Identify the transverse eolon . The transverse eolon extends from the right eolie fle 
to the left eolie flexure . Observe that the left eolie flexure is at a more superior le' 
than the right eolie flexure. Betvveen the tvvo flexures, the transverse eolon is freely 
movable. 

Observe the deseending eolon. It is a seeondarily retroperitoneal organ. The deseen 
eolon deseendsfrom the left eolie flexure to the left lovver quadrant (Fig. 4.19 ) . 

In the left lovver quadrant, find the sigmoid eolon . Observe that the sigmoid eolon I 
mesentery (sigmoid mesoeolon ) and is mobile. The sigmoid eolon ends in the pelvis 
the level of the third saeral segment, vvhere it beeomes continuous vvith the rectum 

The rectum is eontained entirely vvithin the pelvie eavity and vvill be disseeted vvith 
pelvie viseera. 

Observe the external surface of the large intestine and note three features that 
distinguish it from the small intestine (Fig. 4.35 ) : 

o Teniae eoli à€" three narrovv bands of longitudinal muscle 
o Haustra à€" outpouchings of the vvall of the eolon 







o Omental appendiees (epiploie appendages) à€" small accumulations of fat 
eovered by viseeral peritoneum 


. Revievv the branehes of the superior mesenterie artery and inferior mesenterie arter 
that supply the large intestine. [G 145; L 226; N 307; R 308; C 230, 232] 


Disseetion Review 

. eiose and open the flaps of the abdominal vvall to revievv the loeation of eaeh part o 
large intestine relative to the abdominal quadrant system. 

. Revievv the relationship of eaeh part of the large intestine to surrounding structures 

. Use an illustration and the disseeted speeimen to traee the branehes of the inferior 
mesenterie artery. 

. Use an embryology textbook to revievv the derivatives of the embryonie hindgut. 


Duodenum, Panereas, and Hepatie Portai Vein 
Disseetion Overview 

The duodenum is the part of the small intestine betvveen the stomaeh and the jejunum. Thí 
duodenum is the drainage point for the ducts of the liver and panereas. The panereas lies vv 
the bend of the duodenum. The panereas is both an endoerine and an exocrine organ and ha 
rieh blood supply arising from the eeliae trunk and the superior mesenterie artery. 

The order of disseetion vvill be as follovvs: The parts of the duodenum vvill be studied. The 
panereas vvill be disseeted. The formation of the hepatie portal vein vvill be demonstrated. 

Disseetion instructions 

Duodenum [G 133, 134; L 238, 239; N 278; R 316; C 223] 

. Turn the transverse eolon and greater omentum superiorly over the eostal margin. 

. Use blunt disseetion to remove the remaining eonneetive tissue and peritoneum fron 


anterior surface of the duodenum and panereas. 

Observe the four parts of the duodenum (Fig. 4.37 ) : 

o Superior (first) part à€" at the level of vertebra Ll. The superior part of the 
duodenum lies in the transverse plane and the hepatoduodenal ligament is 
attaehed to it. It is mostly intraperitoneal. 

o Deseending (seeond) part à€" at the level of vertebra L2. The deseending pí 
the duodenum is positioned to the right of the midline and anterior to the rii 
kidney, right renal vessels, and inferior vena eava. It is retroperitoneal. The 
duct and the panereatie duct drain into the deseending part of the duodenur 

o Horizontal (third) part à€" at the level of vertebra L3. The horizontal part o 
duodenum lies anterior to the inferior vena eava and the abdominal aorta. It 
retroperitoneal. The horizontal part of the duodenum is erossed anteriorly 
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by the superior mesenterie vessels and posteriorly by the inferior mesenterie 
vessels. 



Kidney 


Suprarenal 


Spleen 


Panereas 


Figure 4.37. Relationships of the spleen, panereas, duodenum, and kidneys. 


o Aseending (fourth) part à€" aseendsto the level of vertebra L2. The aseendi 
part of the duodenum is retroperitoneal throughout most of its length. The 
aseending part of the duodenum turns anteriorly to join the jejunum at the 




duodenojejunal junction. 


Panereas [G 133, 156; L 239; N 298; R 317; C 224] 

. Identify the panereas vvithin the bend of the duodenum. Note that it is a seeondaril^ 
retroperitoneal organ that lies aeross the midline and that it is positioned against 
vertebral bodies L1 to L3. 

. Identify the parts of the panereas (Fig. 4.37 ) : 

o Head á€“ lies vvithin the curve of the duodenum. The uncinate proeess is a : 
projeetion from the inferior margin of the head that passes posterior to the 
superior mesenterie vessels. The inferior vena eava lies posterior to the heae 
the panereas. 

o Neek à€" a short portion that lies anterior to the superior mesenterie vessels 
eonneets the head of the panereas to the body. 

o Body à€" extends from right to left and slightly superiorly as it erosses the 
posterior abdominal vvall. The abdominal aorta lies posterior to the body of t 
panereas. 

o Tail à€" the narrovv left end of the gland. The tip of the tail lies in the 
splenorenal ligament and eontaets the hilum of the spleen. 

. Use a probe to disseet into the anterior surface of the head of the panereas and find 
main panereatie duct . Traee the main panereatie duct through the neek and into t\ 
body. The aeeessory panereatie duct joins the superior side of the main panereatie 

. Follovv the main panereatie duct tovvard the deseending part of the duodenum. Obse 
that the main panereatie duct is joined by the bile duct. 

. Identify the posterior superior and anterior superior pancreaticoduodenal arterie: 
(Fig. 4.38 ) . Both are branehes of the gastroduodenal artery. [G 135; L 239; N 301 
316; e 223] 

. The inferior pancreaticoduodenal artery is usually the most proximal braneh of the 
superior mesenterie artery, although itsorigin isvariable (Fig. 4.38 ) . The inferior 


pancreaticoduodenal artery enters the inferior portion of the head of the panereas. 

• Return to the eeliae trunk and follovv the splenie artery as it passes to the left along 
superior margin of the panereas (Fig. 4.38 ) . Up to 10 small branehes of the splenie 
artery supply the body and tail of the panereas. Identify only tvvo: 

o Dorsal panereatie artery à€" entersthe neek of the panereas 

o Greater panereatie (panereatiea magna ) artery à€" enters the panereas at 


junction of the medial tvvo-thirds and lateral one-third of the gland 


• Follovv the splenie artery to the hilum of the spleen and identify the left gastro-ome 
artery . Gomplete the disseetion of the left gastro-omental artery by follovving it thr 
the greater omentum to its anastomosis vvith the right gastro-omental artery. 

• The veins of the panereas eorrespond to the arteries. They drain into the superior 
mesenterie and splenie veins and ultimately are tributary to the hepatie portal vein. 


Gastroduodenat artery 



Posterior superior 
panereotieodoodenai 
arlery \ 


Hepatie artery proper 


Posterior inferior 


Inferior pancreaticoduodenal arlery 


Figure 4.38. Blood supply of the duodenum and panereas. 


P.103 




Hepatie Portal Vein [G 160; L 240; N 311; R 300; C 207] 

Use an illustration to revievv the hepatie portal venous system. The superior mesenterie ve 
and the splenie vein join to form the hepatie portal vein posterior to the neek of the panen 
The hepatie portal vein earries venous blood to the liver from the abdominal portion of the 
gastrointestinal traet, the spleen, and the panereas. 

• The splenie vein courses posterior to the panereas, inferior to the splenie artery. U£ 
probe to disseet posterior to the body of the panereas and find the splenie vein. 

• Follovv the splenie vein to the right, vvhere it is joined by the superior mesenterie ve 
This is the origin of the hepatie portal vein . Reeall that the hepatie portal vein asei 
in the hepatoduodenal ligament to the porta hepatis. 

• Return to the field of distribution of the inferior mesenterie vein. Find it and follovv 
superiorly. The inferior mesenterie vein usually joins the splenie vein, but it mayjoi 
superior mesenterie vein or the j unction of the superior mesenterie and splenie vein 

• Use a textbook or atlas to revievv the portal-systemie (portal-eaval) anastomoses: 

o Gastroesophageal à€" left gastrie vein/esophageal veins/azygos vein 
o Anoreetal à€" superior reetal vein/middle and inferior reetal veins 
o Paraumbilical à€" paraumbilical veins/superficial epigastrie veins 
o Retroperitoneal à€" eolie veins/retroperitoneal veins 


eiinieal Gorrelation 
Portal Hypertension 

The hepatie portal system of veins has no valves. When the hepatie portal vei 
beeomes bloeked, blood pressore inereases in the hepatie portal system (port 
hypertension) and its tributaries beeome engorged. Portal hypertension causc 
hemorrhoids and varieose gastrie and esophageal veins. Bleeding from ruptur 
gastroesophageal variees is a dangerous eomplieation of portal hypertension. 





Disseetion Review 


. Revievv the relationship of eaeh part of the duodenum to surrounding structures. 

• Revievv the branehes of the eeliae trunk and superior mesenterie artery. 

. Use an illustration and the disseeted speeimen to reconstruct the blood supply to thi 
panereas and duodenum. 

. Revievv the formation and field of drainage of the hepatie portal vein. 

. Traee a drop of blood from the small intestine to the inferior vena eava, naming all ' 
that are encountered along the vvay. 

. Use an embryology textbook to revievv the development of the liver, panereas, and 
duodenum. 


Removai of the Gastrointestinal Traet 
Disseetion Overview 

The order of disseetion vvill be as follovvs: The arteries to the gastrointestinal traet (eeliae t 
superior mesenterie artery, and inferior mesenterie artery) vvill be cut elose to the aorta. T 
esophagus and rectum vvill be cut, using ligatures to prevent spilling their eontents. The 
gastrointestinal traet vvill then be removed and revievved outside of the body. The 
gastrointestinal traet vvill be taken to a sink and seleeted areas vvill be opened and rinsed in 
order to study their internal features. 

Disseetion lnstructions 

. Tie tvvo strings 4 em apart around the superior end of the rectum. Use seissors to cu1 
rectum betvveen the strings . Cut the superior reetal artery. 

. Inferior to the diaphragm, tie one string around the esophagus and cut the esophagu 
superior to the string. Cut the vagus nerve trunks at the same level. 

. Use seissors to cut the eeliae trunk elose to the aorta, leaving no stump. 

. Use seissors to cut the superior mesenterie artery near the aorta, leaving a 1-em stu 


Use seissors to cut the inferior mesenterie artery near the aorta, leaving a 1-em stur 

Free the stomaeh from any peritoneal attaehments it may still have to the posterior 
abdominal wall. 

Grasp the spleen and gently pull medially. Insert your fingers posterior to the spleen 
carefully free the splenie vessels, tail of the panereas, and body of the panereas froi 
posterior abdominal wall. 

Use seissors to cut the suspensory ligament of the duodenum elose to the duodenoje 
j unction. 

Insert your fingers posterior to the duodenum and free it from the posterior abdomit 
wall. 
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Use seissorsto cut the parietal peritoneum lateral to the aseending eolon and use yo 
fingers to free the aseending eolon from the posterior abdominal wall. Roll the aseer 
eolon toward the midline and use your fingers to loosen its blood vessels from the 
posterior abdominal wall. 

Cut the parietal peritoneum lateral to the deseending eolon and use your fingers to 1 
the deseending eolon from the posterior abdominal wall. Roll the deseending eolon 
toward the midline and use your fingers to loosen its blood vessels from the posterio 
abdominal wall. 

The gastrointestinal traet, liver, panereas, and spleen should now be free of 
attaehments. Remove them from the abdominal eavity. Be careful not to twist or te 
the structures in the hepatoduodenal ligament. 

Arrange the abdominal viseera on the disseeting table in anatomieal position and stu 
the parts from the anterior view: 

o Traee the branehes of the eeliae trunk, superior mesenterie artery, and infer 
mesenterie artery to their areas of distribution. 

o Observe the formation and termination of the hepatie portal vein. 

o Note the differenees between the branehing pattern of the arteries and the ' 

o Turn the viseera and repeat the exercise from the posterior view. 


Carry the viseera to a sink to examine their internal featores. 

Use seissors to open the stomaeh along its anterior sorfaee. Extend the cut into the 1 
part of the duodenum. Rinse the mucosa and observe the follovving features (Fig. 4. 
[G 129; L 231; N 276; R 294; C 209] 

o Gastrie folds (rugae) 
o Pylorie antrum 
o Pylorie eanal 
o Pylorie sphineter 
o Pylorie orifiee 

Use seissors to make a longitudinal ineision in the anterior vvall of the duodenum. In 
seeond part of the duodenum identify the follovving (Fig. 4.40 ) : [G 133; L 238; N í 
R297; e 224] 

o Circular folds (plieae circulares) 

o Major (greater) duodenal papilla à€" an elevation of mucosa on the medial ' 
of the seeond part of the duodenum. The major duodenal papilla is the share 
opening of the main panereatie duct and bile duct. 

o Minor (lesser) duodenal papilla à€" the site of drainage of the aeeessory 
panereatie duct. If present, it vvill be approximately 2 em superior to the ma 
duodenal papilla. 


Esophagus 



Figure 4.39. Internal features of the stomaeh. 


Use seissors to make one 5-em longitudinal ineision in the proximal jejunum and ani 
in the distal ileum . Rinse the mucosa and eompare features. Note that the circular 
are larger and eloser together in the jejunum (Fig. 4.41) . [G 136; N 280] 

Use seissors to make an ineision approximately 7.5 em long in the anterior wall of thi 
cecum . Rinse the mucosa and identify the following (Fig. 4.42 ) : [G 139; L 227; N 
R310; e 236] 

o lleoeeeal orifiee 

o Superior and inferior lips of the ileoeeeal valve 
o Openingof the appendix 

Make an ineision approximately 5 em long in the anterior surface of the transverse e 
Note the 
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semilunar folds (plieae semilunares) between adjaeent haustra . Observe the relat 
smoothness of the mucosa. [G 137; N 284; C 238] 




Circular 
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doodenal papilla 


Mínor duodenal papìlla 


Figure 4.40. Mucosal features in the deseending (seeond) part of the duodenum. 




Cìrculdr folds 



Proximal jejunum 



Figure 4.41. Comparison of mucosal features in the proximal jejunum and distal ilei 


The viseera may be stored in a large plastie bag or in the abdominal eavity. Wet the: 
speeimens frequently with mold-inhibiting solution. 









Ileoeeeal valve: 
Superior líp 

Orifiee 
Inferior lip 


Cecum 



lleum 


Openitig of Ihe 
appendix 


Appendix 


Figure 4.42. Interior of the cecum, from an anterior view 


Disseetion Review 

. Review the features of the gastrointestinal mucosa. 

• eompare the quantity and complexity of circular folds in the proximal and distal par 
the small intestine. Gompare this arrangement to the mucosal features seen in the 
stomaeh and large intestine. Gorrelate your findings to the function of the organs 
disseeted. 

. Reeall the loeations of valves in the gastrointestinal traet. 


Posterior Abdominal Viseera 
Disseetion Overview 

The posterior abdominal viseera are loeated in an area that is referred to asthe retroperite 
spaee . The retroperitoneal spaee is not a real spaee. It isthat part of the body between th 


parietal peritoneum and the muscles and bones of the posterior abdominal wall (Fig. 4.43 ) 
The retroperitoneal spaee eontainsthe kidneys, ureters, suprarenal glands, aorta, inferiorv 
eava, and abdominal portions of the sympathetie trunks. [G 171; L 243; N 342; R 324; C 2( 

The order of disseetion will be as follows: The posterior abdominal viseera will be palpated. 
kidneys and suprarenal glands will be removed from the renal faseia and studied. The abdon 
aorta and the inferior vena eava will be disseeted. The muscles of the posterior abdominal v 
will be studied. The lumbar plexus of nerves will be examined. Finally, the diaphragm will b 
studied. 

Disseetion instructions 

• Use a sponge or paper towels to elean the posterior abdominal wall. 

• Palpate the kidneys and the suprarenal (adrenal) glands . They lie lateral to the 
vertebral column at vertebral levels T12 to L3. [G 163; L 242; N 329; R 331; C 243| 

• Palpate the abdominal aorta. 

• To the right of the abdominal aorta, palpate the inferior vena eava. 

. Remove any remaining parietal peritoneum from the posterior abdominal wall. 

• If you are disseeting a female eadaver, go to step 10. 

. Identify the testicular artery and vein at the deep inguinal ring. The testicular arte 
quite small and delieate. Follow the testicular vessels superiorly and note that they 
anterior to the ureter. Do not damage the ureter. 
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. The right and left testicular arteries braneh direetly from the aorta at about vertet 
level L2. This origin is inferior to the origin of the renal arteries. 
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Figure 4.43. Transverse seetion through the posterior abdominal wall at the level of 
kidneys. 


• Observe that the left testicular vein drains into the left renal vein. The right testicu 
vein drains direetly into the inferior vena eava. 

. In the female eadaver , identify the ovarian vessels . Their origin is eomparable to i 
of the testicular vessels in the male. Note that the ovarian vessels eross anterior to l 
ureter. 

. Inferiorly, the ovarian vessels end in the pelvie eavity. Follow the ovarian vessels 
inferiorly until they eross the external iliae vessels. Do not follow them into the pelv 
this time. 


eiinieal eorrelation 









Testicular Varieoeele 

Varieoeele is a varieose eondition of the pampiniform plexus of veins. Varieoee 
more eommon on the left side because the left testicular vein drains into the I 
renal vein, and the left renal vein is subject to eompression where it passes 
inferior to the superior mesenterie artery. 


Kidneys [G 163; L 243, 244; N 329; R 331; C 243] 

The retroperitoneal position of the kidneys is well illostrated on transverse seetion (Fig. 4.4 
The kidneys are well proteeted by their position within the body as well as by a eoshioning I 
of fat. 


. Note that the kidney lies against the posterior abdominal wall. The anterior sorfaee 
the kidney faees anterolaterally (Fig. 4.43 ) . 

• Use your fingers to separate the kidney from the perirenal fat and renal faseia (Fig, 
4.43 ) . 

• Observe that the superior pole of the kidney is separated from the suprarenal gland 
thin layer of renal faseia. Carefully insert your fingers between the kidney and the 
suprarenal gland and separate the two organs. Be careful not to remove the suprare 
gland with the fat. 

. Note the size and shape of the kidney. 

. Identify the left renal vein . Use a probe to traee the left renal vein from the left ki 
to the inferior vena eava. Observe that it erosses anterior to the renal arteries and e 

. Identify and elean the tributaries of the left renal vein: 

o Left testicular (or ovarian ) vein 
o Left suprarenal vein 

. Use seissors to cut the left renal vein elose to the inferior vena eava. Refleet the lefl 
renal vein toward the left. Do not detaeh the testicular (or 


ovarian) vein or the left suprarenal vein from the left renal vein. 
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Identify the left renal artery , which lies posterior to the left renal vein. Follow the 
renal artery to the hilum of the kidney. The renal artery usually divides before it enl 
the kidney, and aeeessory renal arteries are eommon. 

Observe small branehes of the left renal artery to the ureter and left suprarenal glar 

Using the left renal artery as a hinge, turn the left kidney toward the right. At the rr 
posterior part of the hilum, identify the renal pelvis and its inferior continuation, tl 

ureter. 

Use blunt disseetion to follow the ureter inferiorly. Observe that the abdominal part 
the ureter passes posterior to the testicular (or ovarian) vessels and erosses the ante 
surface of the psoas major muscle. The pelvie part of the ureter will be disseeted wi 
the pelvie viseera. 

Return the left kidney to its eorreet anatomieal position. 

eiean the relatively short right renal vein. Note that it has no tributaries. 

Refleet the inferior vena eava inferiorly and slightly toward the right. Identify the ri 
renal artery , which lies posterior to the right renal vein and inferior vena eava. Nol 
that the right renal artery is longer than the left renal artery. The right renal pelvis 
posterior to the right renal artery. 

Follow the right ureter inferiorly and observe its relationship to the right testicular 
(ovarian) vessels. 

Use an illustration to review the relationships of the kidneys: [G 162; L 241; N 329; 
318; e 244, 246] 

o The suprarenal gland is superior to the kidney. 

o Through the peritoneum, the right kidney is in eontaet with the right eolie 
flexure, the viseeral surface of the liver, and the seeond part of the doodeni 

o Through the peritoneum, the left kidney is in eontaet with the tail of the 
panereas, the left eolie flexure, the stomaeh, and the spleen. 

Divide the left kidney into anterior and posterior halves by splitting it longitudinally 
its lateral border. Open the two halves of the kidney like a book. 


Identify (Fig. 4.44 ) : [G 166; L 244; N 334; R 326; C 247] 


o Renal capsule à€" a fibrous capsule that ean be stripped off the surface of tl 
kidney. 

o Renal cortex à€" the outer zone of the kidney (about one-third of its depth) 

o Renal medulla à€" the inner zone of the kidney eonsisting of renal pyramids 
renal columns (about two-thirds of its depth). 

o Renal sinus à€" the spaee within the kidney that is occupied by the renal pe 
ealiees, vessels, nerves, and fat. 



Figure 4.44. Internal features of the kidney in longitudinal seetion. 

o Renal papilla à€" the apex of the renal pyramid that projeets into a minor e; 

o Minor calyx à€" a cup-like ehamber that is the beginning of the extrarenal d 
system. Several minor ealyees eombine to form a major calyx. 

o Major calyx à€" two or three per kidney that eombine to form the renal peK 

Renal pelvis à€" the funnel-like end of the ureter that lies within the renal s 


O 


o 


Ureter à€" the muscular duct that earries urine from the kidney to the urina 
bladder. 


eiinieal eorrelation 
Kidney Stones 

Kidney stones (renal calculi) may form in the ealyees and renal pelvis. Small 
kidney stones may spontaneously pass through the ureter into the bladder. 
Larger kidney stones may lodge at one of three natural eonstrietions of the 
ureter: (1) where the renal pelvis joins the ureter; (2) where the ureter eross 
the pelvie brim; and (3) at the entranee of the ureter into the urinary bladder 


Suprarenal Glands [G 163; L 243, 244; N 332, 347; R 326; C 245 

The suprarenal (adrenal) glands are fragile and easily torn. They are elosely related to the 
superior poles of the kidneys (Fig. 4.45 ) . The suprarenal glands are highly vascularized 
endoerine glands. 

• Observe that the right suprarenal gland is triangular in shape. Part of the right 
suprarenal gland lies posterior to the inferior vena eava. 
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• Observe that the left suprarenal gland is semilunar in shape. 
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Figure 4.45. Blood supply of the suprarenal glands. 


• The suprarenal gland reeeives multiple arteries (Fig. 4.45 ). Identify: 

o Superior suprarenal arteries arise from the inferior phrenie artery. 
o Middle suprarenal artery arises from the aorta near the eeliae trunk. 
o Inferior suprarenal artery arises from the renal artery. 

. Note that the left suprarenal vein empties into the left renal vein. The right suprare 
vein drains direetly into the inferior vena eava. 

• The suprarenal glands reeeive numerous sympathetie nerve fibers. 


eiinieal eorrelation 
Suprarenal Glands 

The kidneys and suprarenal glands have different embryonie origins. If the ki( 


fails to aseend to its normal position during development, the suprarenal glan 
develops in its normal position lateral to the eeliae trunk. 

Abdominal Aorta and Inferior Vena Cava [G 175; L 246; N 329; R 
333; e 253] 

. Use an illustration to study the abdominal aorta. Observe that the abdominal aorta t 
three types of branehes: 

o Unpaired arteriesto the gastrointestinal traet (eeliae trunk and superior 
mesenterie and inferior mesenterie arteries) 

o Paired arteriesto the three paired abdominal organs (suprarenal, renal, ar 
testicular or ovarian arteries) 

o Paired arteries to the abdominal wall (inferior phrenie and lumbar arteries) 

. Identify at least one lumbar artery (Fig. 4.46 ) . Four pairs of lumbar arteries suppl 
posterior abdominal wall. Traee one lumbar artery to its origin from the posterior as 
of the abdominal aorta. Note that the lumbar arteries pass deep to the psoas major 
muscle. 

. Observe the bifurcation of the abdominal aorta at vertebral level L4 (Fig. 4.46 ) . I 

thin person, the umbilicus projeets superior to the bifurcation of the aorta. 

. Identify the eommon iliae arteries , which arise at the bifurcation of the aorta. The 
eommon iliae arteries supply blood to the pelvis and lower limbs. 

. Review the inferior vena eava and its tributaries. Reeall that a segment of the infer 
vena eava was removed with the liver. Note that the inferior vena eava has no unpai 
viseeral tributaries because the hepatie portal system eolleets blood from the 
gastrointestinal traet. Review the hepatie portal vein. Reeall that the hepatie portal 
drains into the liver, and that the hepatie veins drain into the inferior vena eava. 
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Figure 4.46. Posterior relationships of the kidneys. 
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Disseetion Review 

• Replaee the kidneys in their eorreet anatomieal positions. 

• Use an illostration and the disseeted speeimen to revievv the relationships of eaeh ki 
to surrounding structures. 

• Traee the path taken by a drop of urine from the renal papilla to the ureter. 

• Revievv the position, relationships, and blood supply of eaeh suprarenal gland. 

. Revievv the branehes of the abdominal aorta. 




Posterior Abdominal Wall 
Disseetion Overview 

The posterior abdominal wall is eomposed of the vertebral column, muscles that move the 
vertebral column, muscles that move the lower limb, and the diaphragm. The nerves that si 
the abdominal wall and the lumbar plexus of nerves that supply the lower limb will be disse 
with the posterior abdominal wall. 

The order of disseetion will be as follows: The branehes of the lumbar plexus will be studied 
Muscles that form the posterior abdominal wall will be disseeted. The abdominal part of the 
sympathetie trunk will be studied. 

Disseetion lnstructions 

. Move the kidney and suprarenal gland toward the midline (don't cut their vessels) an 
your hands to remove the remaining fat and the renal faseia from the posterior 
abdominal wall. 

• Identify the psoas major muscle (Fig. 4.47 ) . The proximal attaehments of the psoí 
major muscle are the lumbar vertebrae (bodies, intervertebral dises, and transverse 
proeesses). Its distal attaehment is the lesser troehanter of the femur. The psoas ma 
muscle is a strong flexor of the thigh and vertebral column. [G 172; L 245; N 263; F 
333; e 250] 

• Look for the psoas minor muscle . The psoas minor muscle is absent in approximate 
40%of eases and may be present on only one side of the eadaver. The psoas minor rr 
has a long flat tendon that passes down the anterior surface of the psoas major mus( 
its distal attaehment on the iliopubic eminenee and arcuate line of the ilium. 

. Identify the iliacus muscle (Fig. 4.47 ) . The proximal attaehment of the iliacus mu: 
the iliae fossa. Its distal attaehment is on the lesser troehanter of the femur. The ili; 
muscle flexes the thigh. The iliacus and psoas major muscles 
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form a functional unit and together they are ealled the iliopsoas muscle . 
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Figure 4.47. Lumbar plexus of nerves. 


Identify the quadratus luniborum muscle (Fig. 4.47 ) . The proximal attaehments o 
quadratus lumborum muscle are the 12th rib and lumbar transverse proeesses. Its di: 
attaehments are the iliolumbar ligament and iliae erest. The quadratus lumborum m 
flexes the vertebral column laterally and anehors the inferior end of the rib eage du 
respiration. 

Revievv the transversus abdominis muscle. The transversus abdominis muscle forms 
lateral part of the posterior abdominal vvall. The transversus abdominis muscle lies 
posterior to the quadratus lumborum muscle. 

Use an illustration and the disseeted speeimen to study the relationships betvveen th 
kidneys and the posterior abdominal vvall (Fig. 4.46 ) . Verify that the dorsal surfac€ 
eaeh kidney is related, through the renal fat and faseia, to the diaphragm, psoas ma 








muscle, quadratus lumborum muscle, and transversus abdominis muscle. The superi( 
pole of the right kidney is at the level of the 12th rib. The superior pole of the left 
kidney is slightly higher, at the level of the llth rib. 


Lumbar Plexus [G 172, 173; L 250; N 267; R 333; C 253] 

The nerves of the posterior abdominal wall arise from the ventral rami of spinal nerves T12 
L4. The lumbar plexus (L1 to L4) is formed within the psoas major muscle and its branehes ^ 
be seen as they emerge from the lateral border of this muscle. The lumbar plexus ean be se 
only after removal of the psoas major muscle. 

Disseet the lumbar plexus on the left side only. Sinee eaeh braneh of the lumbar plexus pass 
through the psoas major muscle at a different depth, it is neeessary to follow eaeh nerve 
proximally into the psoas major muscle, removing the muscle pieee by pieee. The nerves of 
lumbar plexus are variable in their branehing. Use the peripheral relationships of the nerves 
(their region of distribution or a point of exit from the abdominal eavity) for positive 
identifieation. 

. Identify the genitofemoral nerve . It is found on the anterior surface of the psoas rr 
muscle (Fig. 4.47 ) . It isthe motor nerve to the eremaster muscle (genital part) am 
supplies a small area of skin inferior and medial to the inguinal ligament (genital ane 
femoral parts). The two parts of the genitofemoral nerve divide on the anterior surfi 
of the psoas major muscle superior to the inguinal ligament. 

• Use blunt disseetion to remove the extraperitoneal faseia from the posterior abdomi 
wall lateral to the psoas major muscle. The branehes of the lumbar plexus are in the 
extraperitoneal faseia and eare must be taken to move the disseetion instrument pai 
to the course of the nerves (Fig. 4.47 ) . 

• To find the subcostal nerve , palpate rib 12 and look for the subcostal nerve about : 
inferior to it. 

. Find the iliohypogastrie and ilioinguinal nerves . They deseend steeply aeross the 
anterior surface of the quadratus lumborum muscle. Frequently, these two nerves ai 
from a eommon trunk and do not separate until they reaeh the transversus abdomini 
muscle. To positively identify the ilioinguinal nerve, follow it to the superficial ingui 
ring. 


• Identify the lateral cutaneous nerve of the thigh . The lateral cutaneous nerve of tl 
thigh passes deep to the inguinal ligament near the anterior superior iliae spine. The 
lateral cutaneous nerve of the thigh supplies the skin on the lateral aspeet of the th 

• Identify the femoral nerve . The femoral nerve lies on the lateral side of the psoas t 
muscle in the groove betvveen the psoas major and iliacus muscles. The femoral ner' 
innervates these tvvo muscles. The femoral nerve passes deep to the inguinal ligame 
and provides motor and sensory branehes to the anterior thigh. 

• To find the obturator nerve , insert your finger into the extraperitoneal faseia on tf 
medial side of the psoas major muscle and move your finger parallel to the muscle, 
ereating a gap betvveen the psoas major muscle and the eommon iliae vessels. The 
obturator nerve supplies motor and sensory innervation to the medial thigh. 

• Identify the lumbosacral trunk . The lumbosacral trunk is a large nerve that is form( 
a contribution from the ventral ramus of L4 and all of the ventral ramus of L5. The 
lumbosacral trunk passes into the pelvis to join the saeral plexus. 


Abdominal Part of the Sympathetie Trunk [G 176; L 251á€"253; 
318; R 334; C 255] 

• Study the loeation of the sympathetie trunk on a transverse seetion of the abdomen 
4.43 ) . Note that the sympathetie trunk is found on the vertebral body betvveen thí 
of the diaphragm and the psoas major muscle. 

• Identify lumbar splanehnie nerves that pass anteriorly from the sympathetie trunk t 
aortie autonomic nerve plexus. 

. Identify rami communicantes that pass posteriorly from the sympathetie ganglia to 
lumbar ventral rami. Note that eaeh ramus communicans passes deeply betvveen the 
psoas major muscle and 
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the vertebral body. The gray rami of the lovver lumbar region are the longest in the 
because the sympathetie trunk erosses the anterolateral surface of the lumbar verte 
bodies. 

• Use an illustration to revievv the autonomic nerve supply of the abdominal viseera. 


Disseetion Review 


• Use the disseeted speeimen to revievv the proximal and distal attaehments, as vvell e 
aetion of eaeh of the moseles of the posterior abdominal vvall. 

• Revievv the three moseles that form the anterolateral abdominal vvall (external oblie 
internal oblique, and transversus abdominis). 

. Follovv eaeh braneh of the lumbar plexus peripherally. Revievv the region of innervat 
of eaeh of these nerves. 

• Use an atlas dravving to revievv the sympathetie trunk. 


Diaphragm 
Disseetion Overview 

The diaphragm forms the roof of the abdominal eavity and the floor of the thoraeie eavity. 
the prineipal muscle of respiration. The diaphragm has a right half and a left half (the 

hemidiaphragms). 

The order of disseetion vvill be as follovvs: The parts of the diaphragm vvill be identified. Thí 
phrenie nerve vvill be revievved. The greater splanehnie nervesthat passthrough the diaphrí 
vvill be studied. 

Disseetion instructions 

• Use blunt disseetion to strip the parietal peritoneum and eonneetive tissue off the 
abdominal surface of the diaphragm. [G 174; L 245; N 263; R 282, 283; C 251] 

. Identify the parts of the diaphragm (Fig. 4.48 ) : 

o Gentral tendon à€" the aponeurotic eenter of the diaphragm, vvhieh is the d 
attaehment of all of its muscular parts 

o Sternal part à€" tvvo small bundles of muscle fibers that attaeh to the postei 
surface of the xiphoid proeess 


o Gostal part à€" the muscle fibers that attaeh to the inferior six ribs and thei 
eostal eartilages 

o Lumbar part à€" formed by two crura (right and left) 

Identify the right crus (Fig. 4.48 ). The proximal attaehments of the right crus of th( 
diaphragm are the bodies of vertebrae L1 to L3. The esophageal hiatus is an openin 
the right crus. 
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Figure 4.48. Diaphragm. The psoas major muscle has been removed. 


Observe the left crus (Fig. 4.48 ) . The proximal attaehments of the left crus of the 
diaphragm are the bodies of vertebrae L1 to L2. 

Identify the arcuate ligaments . The arcuate ligaments are thiekenings of faseia thai 
serve as proximal attaehments for some of the muscle fibers of the diaphragm. 

o Lateral arcuate ligament bridges the anterior surface of the quadratus lumb 
muscle. 


o Medial arcuate ligament bridges the anterior surface of the psoas major mu: 

o Median arcuate ligament (unpaired) bridges the anterior surface of the aort 
the aortie hiatus. 

• There are three large openings in the diaphragm (Fig. 4.48 ) . Identify: 

o Vena eaval foramen passes through the eentral tendon (vertebral level T8). 
o Esophageal hiatus passes through the right crus (vertebral level TIO). 
o Aortie hiatus passes behind the diaphragm (vertebral level T12). 

• The right and left phrenie nerves innervate the diaphragm. Eaeh phrenie nerve pro' 
motor innervation to one half of the diaphragm (one hemidiaphragm). The phrenie r 
supply most of the sensory innervation to the abdominal (parietal peritoneum) and 
thoraeie (parietal pleura) surfaces of the diaphragm. The pleural and peritoneal 
eoverings of the peripheral part of the diaphragm reeeive sensory fibers from the lo\ 
intereostal nerves (T5 to Tll) and the subcostal nerve. 
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• Identify the greater splanehnie nerve in the thorax and follovv it to the superior sur1 
of the diaphragm. [G 176; L 251á€“253; N 267; C 253] 

• Push a probe through the diaphragm parallel to the greater splanehnie nerve. Note t 
the greater splanehnie nerve penetrates the crus to enter the abdominal eavity. 

• Observe that the main portion of the greater splanehnie nerve distributes to the eeli 
ganglion vvhere its sympathetie axons vvill synapse. The greater splanehnie nerve alse 
innervates the suprarenal gland. 

• Find the eeliae ganglia . The eeliae ganglia are found on the left and right sides of tl 
eeliae trunk near its origin from the aorta. The eeliae ganglia are the largest of the 
sympathetie ganglia that are loeated on the surface of the aorta. 

. Use an illustration or textbook deseription to revievv the autonomic nerve supply of 1 
abdominal viseera. 


eiinieal eorrelation 




Diaphragm 

The phrenie nerves arise from eervieal spinal eord segments (C3 to C5 ). 
Therefore, pain from the diaphragm is referred to the shoulder region 
(supraclavicular nerve territory). 

The diaphragm is paralyzed in eases of high eervieal spinal eord injuries, but i 
spared in low eervieal spinal eord injuries. A paralyzed hemidiaphragm eannol 
eontraet (deseend), so it will appear high in the thorax on a ehest radiograph. 

Disseetion Review 

. Revievv the attaehments of the diaphragm to the skeleton of the thoraeie vvall. 

• Traee the course of the thoraeie aorta as it passes through the aortie hiatus to beeor 
the abdominal aorta. 

• Revievv the course of the esophagus and the vagus nerve trunks through the esophag 
hiatus. 

. Reeall the position of the heart on the superior surface of the diaphragm and revievv 
course of the inferior vena eava. 

. Study an illustration and observe that the thoraeie duct passes through the aortie hi; 
and that the splanehnie nerves (greater, lesser, and least) penetrate the crura. 
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ehapter 5 

The Pelvis and Perineum 


The pelvis is the area of transition betvveen the trunk and the lovver limbs. The bony pelvis 
serves as the foundation for the pelvie region and provides strong support for the vertebral 
column upon the lovver limbs. The pelvie eavity is continuous vvith the abdominal eavity, thí 
transition occurring at the plane of the pelvie inlet (Fig. 5.1 ) . The pelvie eavity eontains t 
rectum, the urinary bladder, and the internal genitalia. [G 196] 

The perineum is the region of the trunk that is loeated betvveen the thighs. The pelvie 
diaphragm separates the pelvie eavity from the perineum (Fig. 5.1). The perineum eontain; 
anal eanal, the urethra, and the external genitalia (penis and scrotum in the male, vulva in 
female). 

This ehapter begins vvith the disseetion of structures in the anal triangle that are eommon t( 
both sexes. Disseetion of internal and external genitalia is divided into tvvo seetions, one foi 
male eadavers and one for female eadavers. Students vvill be expected to demonstrate 
knovvledge of both male and female anatomy in the pelvis and perineum. Eaeh disseetion te 
should partner vvith another disseetion team that is vvorking on a eadaver of the opposite se 

Skeleton of the Pelvis 

Refer to an articulated bony pelvis. The pelvis (L. pelvis , basin) is formed by tvvo hip bonei 
coxae) joined posteriorly by the saemm (Fig. 5.2A ) . Eaeh hip bone is formed by three fus( 
bones: pubis , ischium , and ilium . The point of fusion of these three bones is the acetabu 
The coccyx is attaehed to the sacrum. [G 196; L 261; N 353; R 436; C 266] 
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Figure 5.1. The pelvis on eoronal seetion. 


On the hip bone, identify: [G 197; L 260; N 352; R433; C 266] 

• lliae fossa 

• lliopubic eminenee 

• Arcuate line 

• Peeten pubis 

• Superior pubic ramus 

• Pubic symphysis 

• Pubic areh 

• lschiopubic ramus à€" formed by the isehial ramus and the inferior pubic ramus 

• Obturator foramen 

• isehial tuberosity 

• isehial spine 

On the sacrum, identify: [G 196; L 261; N 353; R434; C 353] 

• Saeral promontory 

• Anterior saeral foramina 








Identify the coccyx . 

The hip bone and sacrum are eonneeted by strong ligaments. On a model with pelvie ligame 
identify (Fig. 5.2A, B ): [G 200, 201; L 263; N 352; R 444; C 271, 273] 

• Sacrotuberous ligament 

• Sacrospinous ligament 

• Greater seiatie foramen 

• Lesser seiatie foramen 

Note that the sacrotuberous ligament and sacrospinous ligament eonvert the greater and lei 
seiatie notehes into the greater and lesser seiatie foramina . 

The saeroiliae articulation is a synovial joint between the auricular surfaces of the sacrum a 
the ilium. It is strengthened by an anterior saeroiliae ligament and a posterior saeroiliae 
ligament (Fig. 5.2A, B ). The articulation between the ilium and the L5 vertebra is strengthi 

by the iliolumbar ligament. 

Identify the pubic areh . Note that the subpubic angle (angle of the pubic areh) is wider in 
females than males. [G 198, 199; L 262; N 354; R 436; C 270, 271] 

Atlas Referenees 

G = Grant's Atlas , 12th ed., page number 
L = LWW Atlas of Anatomy , Ist ed., page number 
N = Netter's Atlas , 4th ed., plate number 
R = Golor Atlas of Anatomy , 6th ed., page number 
e = eiemente's Atlas , 5th ed., plate number 
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Figure 5.2. Bones and ligaments of the pelvis. A. Anterior view. B. Posterior view. 


r 


Identify the pelvie inlet (superior pelvie aperture) . The bony rim of the pelvie inlet is call( 
the pelvie brim . From anterior to posterior, identify the structures that form the pelvie bri 

[G 199; L 261; N 353; R 435; C 270] 






• Superior margin of the pubic symphysis 

• Posterior border of the pubic erest 

• Peeten pubis 

• Arcuate line of the ilium 

• Anterior border of the ala (wing) of the sacrum 

• Saeral promontory 

Identify the pelvie outlet . The pelvie outlet is bounded on eaeh side by: [G 202; L 260, 26 
352; R444; C 272] 

• Inferior margin of the pubic symphysis 

• lschiopubic ramus 
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• isehial tuberosity 

• Sacrotuberous ligament 

. Tip of the coccyx 

The pelvie inlet divides the pelvis into the greater (false) pelvis and lesser (true) pelvis (Fi 
). The greater pelvis is situated superior to the pelvie brim and is bounded bilaterally by the 
of the ilium. The lesser pelvis is loeated inferior to the pelvie brim. The inferior border of tl 
lesser pelvis is the pelvie diaphragm. [G 196] 

In the ereet posture (anatomieal position), the anterior superior iliae spines and the anterie 
aspeet of the pubis are in the same vertieal plane. In this position, the plane of the pelvie ir 
forms an angle of approximately 55Á° to the horizontal. [G 197; L 262; N 352; R 439] 

Anal Tríangle 
Disseetion Overview 

The perineum is a diamond-shaped area betvveen the thighs that is divided for deseriptive 


purposes into two triangles (Fig. 5.3 ) . The anal triangle is the posterior part of the perine 
and it eontainsthe anal eanal and anus. The nrogenital triangle isthe anterior part of the 
perineum and eontainsthe urethra and the external genitalia. At the outset of disseetion, it 
important to understand that the pelvie diaphragm separates the pelvie eavity from the 
perineum (Fig. 5.1). 

The order of disseetion will be as follows: Disseetion of the anal triangle will begin with rem 
of skin from the gluteal region and retraetion of the gluteus maximus muscle. The nerves an 
vessels of the isehioanal fossa will be disseeted. The fat will be removed from the isehioanal 
fossa to reveal the inferior surface of the pelvie diaphragm. 



Figure 5.3. Boundaries of the urogenital and anal triangles in the male and female. 


Disseetion instructions 


Skin and Superficial Faseia Removal 


. If the lower limb has been disseeted previously, refleet the gluteus maximus muscle 
laterally and move ahead to the disseetion of the isehioanal Fossa . If the lower limb 
not been disseeted, continue with step 2. 

• Plaee the eadaver in the prone position. 






Refer to Figure 5.4 . 

Make an ineision that follovvs the lateral border of the sacrum and the iliae erest fro 
tip of the coccyx (S) to the midaxillary line (T). If the baek has been skinned, this in 
has been made previously. 

Make a midline skin ineision from Sto the posterior edge of the anus. 

Make an ineision that eneirelesthe anus. 

Make an ineision from the anterior edge of the anus dovvn the medial surface of the 
to point D (about 7.5 em dovvn the medial surface of the thigh). 

Make a skin ineision from D obliquely aeross the posterior surface of the thigh to poii 
on the lateral surface of the thigh. Point E should be approximately 30 em inferior ti 
iliae erest. 

Make a skin ineision along the lateral side of the thigh from T to E. 

Remove the skin from medial to lateral and plaee it in the tissue eontainer. 

Remove the superficial faseia from the surface of the gluteus maximus muscle and p 
it in the tissue eontainer. 
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eiean the inferior border of the gluteus maximus muscle (Fig. 5.5 ) . Do not save tf 
inferior cluneal nerves , but take eare not to cut the faseia lata (deep faseia) of the 
posterior thigh. 



Figure 5.4. Skin ineisions. 


• Use your hands to define the inferior margin of the giuteus maximus muscie and sep; 
it from the deeper fat and eonneetive tissue. 

. Use your fingers to retraet the inferior border of the giuteus maximus muscie and pe 
the sacrotuberous ligament . Note that the giuteus maximus muscie is attaehed to l 

sacrotuberous ligament and aiso to the sacrum. 

. Retraet the giuteus maximus muscie superioriy to broaden the disseetion fieid and e 
the fat of the isehioanai fossa. 


isehioanal Fossa 

The isehioanal (isehioreetal) fossa is a vvedge-shaped area on either side of the anus. The a 
of the vvedge is direeted superioriy and the base is beneath the skin. The isehioanai fossa is 
vvith fat that heips aeeommodate the fetus during ehiidbirth or the distended anai eanai dur 
the passage of feees. The isehioanai fat is part of the superficiai faseia of this region. The gi 
this disseetion is to remove the fat and identify the nerves and vesseis that pass through the 
isehioanai fossa. [G 261; L 283, 286; N 411; R 351; C 318] 








Lateral to the anus, insert elosed seissors into the isehioanal fat to a depth of 3 em. 
the seissors in the transverse direetion to tear the fat (Fig. 5.6 , ineision). 

Insert your finger into the ineision and move it baek and forth (medial to lateral) to 
enlarge the opening. 
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Figure 5.5. The gluteus maximus muscle. 


Palpate the inferior reetal (anal) nerve and vessels (Fig. 5.6 ). Preserve the braneh 
the inferior reetal nerve and vessels but use blunt disseetion to remove the fat that 
surrounds them. Dry the area with paper towels if neeessary. 

Use blunt disseetion to elean the external anal sphineter muscle (Fig. 5.6 ). The ex1 
anal sphineter muscle hasthree parts: 









o 


Subcutaneous à€" eneireling the anus (not visible in disseetion) 
o Superfjcial à€" anehoring the anus to the perineal body and coccyx 
o Deep à€" a circular band that isfused with the pelvie diaphragm 

• Use blunt disseetion to elean the Inferior surface of the pelvie diaphragm (medial 
boundary of the isehioanal fossa). 

• Use blunt disseetion to elean the faseia of the obturator internus muscle (the lateri 
boundary of the isehioanal fossa). 

• Observe that the inferior reetal nerve and vessels penetrate the faseia of the obtura 
internus muscle. The inferior reetal vessels and nerve exit the pudendal eanal to en 
the isehioanal fossa. 

• Plaee gentle traetion on the inferior reetal vessels and nerve and observe that a ride 
raised in the obturator internus faseia. Carefully ineise the obturator faseia along th 
ridge to open the pudendal eanal. 

• Use a probe to elevate the eontents of the pudendal eanal. The pudendal eanal eont 

the pudendal nerve and the internal pudendal artery and vein . 
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Figure 5.6. Initial ineision used to begin the disseetion of the isehioanal fossa. 


Disseetion Review 

• Revievv the boundaries of the true pelvis and the eoneept that the pelvie diaphragm 
separates the pelvie eavity from the perineum. 

• In the disseeted speeimen, revievv the inferior surface of the pelvie diaphragm and 
understand that this is the à€oeroofà€* of the perineum. 

• Use the disseeted speeimen to revievv the lateral and medial vvalls of the isehioanal 
4. Revievv the external anal sphineter muscle and its blood and nerve supply. Under£ 
that the external anal sphineter muscle is skeletal muscle under voluntary eontrol. 







Male External Genitalía and Perineum 


Disseetion Overview 

If you are disseeting a female eadaver, go to the seetion entitled à€oeFemale External Genit 
and Perineumà€* loeated on page 133. 

The scrotum is an outpouching of the anterior abdominal wall, and most layers of the abdor 
wall are represented in its structure (Fig. 5.7 ) . The superficial faseia of the scrotum eonta 
no fat. Instead, the superficial faseia is represented by dartos faseia , which eontains smool 
muscle fibers (dartos muscle ). 
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Figure 5.7. Contributions of the anterior abdominal wall to the eoverings of the spermatie e 
and testis. 


The order of disseetion will be as follows: The scrotum will be opened by a vertieal ineision 
its anterior surface. The spermatie eord will be followed from the superficial inguinal ring ir 
the scrotum. The testis will be removed from the scrotum. The spermatie eord will be dissei 
The testis will be studied. 

Scrotum Disseetion instructions [G 112; L 282, 288; R 220; 
190] 


• Partner with a disseetion team that has a female eadaver for the following disseetioi 
You are expected to know the anatomieal detailsfor both sexes. 

. Inferior to the superficial inguinal ring, insert your finger deep to the subcutaneous 
of the lower anterior abdominal wall and push your finger into the scrotum. 

• Use seissorsto make an ineision down the anterior surface of the scrotum through th 
skin, dartos, and superficial faseia. 

• Use your fingers to free the testis and spermatie eord from the scrotum. 

• Observe a band of tissue that anehors the inferior pole of the testis to the scrotum. ' 

is the serotal 
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ligament (the remnant of the gubernaculum testis). [G 112; N 387; R 341; C 192] 

• Use seissors to cut the serotal ligament. Use your fingers to remove the testis from t 
scrotum, but leave the testis attaehed to the spermatie eord. 

. Observe that the serotal septum divides the scrotum into two eompartments. 


Spermatie Cord [G 116; L 288; N 387; R 341; C 192] 

The spermatie eord eontainsthe ductus deferens, testicular vessels, lymphaties, and nerves 
eontents of the spermatie eord are surrounded by three faseial layers, the eoverings of the 
spermatie eord , that are derived from layers of the anterior abdominal wall (Fig. 5.7 ). Th( 


eoverings are added to the spermatie eord as it passes throogh the ingoinal eanal. 


• Study an illustration of a transverse seetion through the spermatie eord (Fig. 5.8 ) . 

• Palpate the ductus deferens (vas deferens) vvithin the spermatie eord. It is hard ani 
eord-like. 

. Use a probe to longitudinally ineise the eoverings of the spermatie eord . The three 
eoverings are fixed to eaeh other at the time of embalming and eannot be separatee 
eoverings of the spermatie eord are (Fig. 5.8 ): 


o External spermatie faseia à€" derived from the external oblique muscle 
o eremasterie muscle and faseia à€" derived from the internal oblique muscl€ 
o Internal spermatie faseia à€" derived from the transversalis faseia 

• Use a probe to separate the ductus deferens from the pampiniform plexus of veins 

• Observe the artery of the ductus deferens , a small vessel loeated on the surface o1 
ductus deferens (Fig. 5.8 ) 

• Follovv the ductus deferens superiorly into the inguinal eanal and tovvard the deep 
inguinal ring. Note that the ductus deferens passes through the deep inguinal ring la 
to the inferior epigastrie vessels. 
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Ductus deferens 


Figure 5.8. Transverse seetion through the spermatie eord. 


• Use a probe to separate the testicular artery from the pampiniform plexus of veins. 
testicular artery ean be distinguished from the veins by its slightly thieker wall. 

• Note that sensory nerve fibers, autonomic nerve fibers, and lymphatie vessels aeeon 
the blood vessels in the spermatie eord (Fig. 5.8 ), but they are too small to disseet. 


eiinieal eorrelation 
Vaseetomy 

The ductus deferens ean be surgically interrupted in the superior part of the 
scrotum (vaseetomy). Sperm production in the testis continues but the 
spermatozoa eannot reaeh the urethra. 


Testis [G 117; L 289; N 390; R 341; C 193] 

• The testis is eovered by the tunica vaginalis , a serous sae that is derived from the 
parietai peritoneum (Fig. 5.7 ). The tunica vaginaiis has a viseeral layer and a parie 
layer (Fig. 5.9 ) . The eavity of the tunica vaginalis is only a potential spaee 
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that eontains a very small amount of serous fluid. 






Figure 5.9. Parts of the testis and epididymis, right testis in lateral view. 


Use seissors to ineise the parietal layer of the tunica vaginalis along its anterior surfí 
and open it widely. Observe that the viseeral layer of the tunica vaginalis eovers the 
anterior, medial, and lateral surfaces of the testis, but not its posterior surface. 

Use a probe to traee the ductus deferens inferiorly until it joins the epididymis. Ider 

the tail, body , and head of the epididymis (Fig. 5.9 ). 

Use a sealpel to seetion the testis longitudinally from its superior pole to its inferior 
Make the cut along its anterior surface. Use the epididymis as a hinge, and open the 
halves of the testis like opening a book. 

Note the thiekness of the tunica albuginea , which is the fibrous capsule of the testi 
Observe the septa that divide the interior of the testis into lobules (Fig. 5.9 ). 

Use a needle or fine-tipped foreepsto tease some of the seminiferoustubulesout e 
lobule. 





eiinieal eorrelation 
Lymphatie Drainage of the Testis 

Lymphaties from the scrotum drain to the superficiai inguinai lymph nodes. 
Inflammation of the scrotum may cause tender, enlarged superficial inguinal 
lymph nodes. In eontrast, lymphaties from the testis follovv the testicular vess 
through the inguinal eanal and into the abdominal eavity vvhere they drain int 
lumbar (lateral aortie) nodes and preaortie lymph nodes. Testicular tumors m 
metastasize to lumbar and preaortie lymph nodes, not to superficial inguinal 
lymph nodes. 


Disseetion Review 

. Revievv the course of the ductus deferens from the abdominal vvall to the testis. 

• Revievv the eoverings of the spermatie eord and reeall the layers of the abdominal vv 
from vvhieh they are derived. 

. Use an illustration to traee the route of spermatozoa from their origin in the seminif 
tubule to the ejaculatory duct. 

. Visit a disseetion table vvith a female eadaver and eomplete the disseetion revievv th 
follovvs the disseetion of the labium maj us loeated on page 133. 


Male IJrogenítal Triangle 
Disseetion Overview 

The order of disseetion of the male urogenital triangle vvill be asfollovvs: The skin vvill be 
removed from the urogenital triangle. The superficial perineal faseia vvill be removed and t\ 
eontents of the superficial perineal pouch vvill be identified. The skin vvill be removed from 
penis and its parts vvill be studied. The eontents of the deep perineal pouch vvill be deseribe 
but not disseeted. 


Disseetion instructions 




Skin Removal 


. Plaee the eadaver in the supine position. Streteh the thighs vvidely apart and braee t 
Usually, only one student ean vvork on the urogenital triangle at a time. The disseete 
should be positioned betvveen the thighs vvith the eadaver pulled to the end of the 
disseetion table. 

. Make a skin ineision that eneireles the proximal end of the penis (Fig. 5.10 , blue da 
lines). The skin is very thin. 

. Make a midline skin ineision posterior to the proximal end of the penis that splits th( 
scrotum along the serotal septum. Carry the cut posteriorly as far as the anus (Fig. 5 
). 

. Make an ineision in the midline superior to the penis. Stop vvhere the skin of the abd 
vvas removed previously. 
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. Refleet the skin flaps from medial to lateral. Detaeh the serotom and skin flaps aloni 
medial thigh (Fig. 5.10 , red dashed lines) and plaee them in the tissue eontainer. 

• If the eadaver has a large amount of fat in the superficial faseia of the medial thighs 
remove a portion of the superficial faseia starting at the ischiopubic ramus and exte 
down the medial thigh about 7 em. Stay superficial to the deep faseia when removin 
superficial faseia. 

• Note that the posterior serotal nerve and vessels enter the urogenital triangle by 
passing lateral to the external anal sphineter muscle. The posterior serotal nerve an 
vessels supply the posterior part of the scrotum. 


Superficial Perineai Pouch [G 261, 257; L 284; N 381; R 350; C 
318] 

The superficial perineal faseia has a superficial fatty layer and a deep membranous layer. Tl 
superficial fatty layer is continuous with the superficial fatty layer of the lower abdominal v 
isehioanal fossa, and thigh. The membranoos layer of the soperflelal perlneal fasela (Colle 
fasela) is continuous with the membranous layer of the superficial faseia of the anterior 
abdominal wall (Searpa's faseia) and the dartos fasela of the penis and scrotum (Flg. 5.11A 
The membranous layer of the superficial perineal faseia is attaehed to the ischiopubic ramu 
far posteriorly as the isehial tuberosity and to the posterior edge of the perlneal membrane 
The membranous layer of the superficial perineal faseia forms the superficial boundary of ti 
soperflelal perlneal pouch (spaee). 

eiinieal eorrelation 
Superficial Perineal Pouch 

If the urethra is injured in the perineum, urine may eseape into the superficia 
perineai pouch. The urine may spread into the scrotum and penis, and upwan 
into the iower abdominai waii between the membranous iayer of the abdomin 
superficial faseia (Searpa's faseia) and the aponeurosis of the externai obiiqu€ 
muscle (Fig. 5.11B ). The urine does not enter the thigh because the 
membranous iayer of the superficiai faseia attaehes to the faseia iata, isehiopi 
ramus, and posterior edge of the perineai membrane. 


• The eontents of the soperfieial perineal pouch in the male are three paired muscl 
(superficial transverse perineal, bulbospongiosus , and ischiocavernosus), the er 
of the penis, and the bulb of the penis (Fig. 5.12A, B ) . The superficial perineal p 
also eontainsthe arteries, veins, and nervesthat supply these structures. 
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Figure 5.11. Faseiae of the perineom. A. The membranoos layer of the soperfieial 
perineal faseia (Colles' faseia) is continuous with the superficial faseia (dartos faseia’ 
the scrotum and the penis. It is also continuous with the membranous layer of super1 
faseia of the lower abdominal wall (Searpa's faseia) and is attaehed to the posterior 





border of the perineal membrane. B. Follovving inj ury to the urethra in the perineun 
extravasated urine is eontained in the superficial perineal pouch and spreads into th 
lovver abdominal vvall. 


It is not neeessary to identify the membranous layer of the superficial perineal faseii 
eomplete the disseetion. Use a probe to disseet through the superficial perineal fase 
the midline. 

Use blunt disseetion to find the bulbospongiosusmuscle in the midline of the uroge 
triangle (Fig. 5.12A ). The bulbospongiosus muscle eovers the superficial surface of t 
bulb of the penis. The posterior attaehments of the bulbospongiosus 

P.121 

muscle are the bulbospongiosus muscle of the opposite side (in a midline raphe) and 
perineal body. The anterior attaehment of the bulbospongiosus muscle is the corpus 
cavernosum penis. The bulbospongiosus muscle eompresses the bulb of the penis to ( 


urme or semen. 
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Figure 5.12. Contents of the soperfieial perineal pouch in the male. A. Muscles. B. 
Ereetile bodies. 


. Lateral to the bulbospongiosus muscle, use a probe to elean the surface of the 
ischiocavernosus muscle (Fig. 5.12A ). The ischiocavernosus muscle eoversthe 
superficial surface of the crus of the penis. The proximal attaehment of the 
ischiocavernosus muscle is the isehial tuberosity and the ischiopubic ramus. The dist 









attaehment of the isehioeavernosos muscle is the crus of the penis. The isehioeavern 
muscle forees blood from the crus of the penis into the distal part of the corpus 
cavernosum penis. 

• Using blunt disseetion, attempt to find the superficial transverse perineal muscle a 
posterior border of the urogenital triangle (Fig. 5.12A ). The superficial transverse 
perineal muscle may be delieate and difficult to find; limit the time spent looking fe 
The lateral attaehments of the superficial transverse perineal muscle are the isehial 
tuberosity and the ischiopubic ramus. The medial attaehment of the superficial 
transverse perineal muscle is the perineal body . The perineal body is a fibromuscul 
mass loeated anterior to the anal eanal and posterior to the perineal membrane thal 
serves as an attaehment for several muscles. The superficial transverse perineal mu5 
helpsto support the perineal body. 

• Use a probe to disseet betvveen the three muscles of the superficial perineal pouch i 
a small triangular opening is ereated (Fig. 5.12A ). The membrane that beeomes visil 
through this opening is the perineal membrane . The perineal membrane is the dee 
boundary of the superficial perineal pouch and the bulb of the penis and crura are 
attaehed to it. 

• Use a sealpel to divide the bulbospongiosus muscles along their midline raphe. On th 
right side of the eadaver, remove the bulbospongiosus muscle. 

• Identify the bulb of the penis (Fig. 5.12B ). The bulb of the penis is continuous vvith 
corpus spongiosum penis and eontains a portion of the spongy urethra. 

. On the right side of the eadaver, use blunt disseetion to remove the ischiocavernosu 
muscle from the crus of the penis (Fig. 5.12B ) (L. crus, a leg-like part; pl. crura ). 
crus of the penis is the proximal part of the corpus cavernosum penis. 

Penis [G 265; N 381, 382; R 336, 339; C 192, 320] 

In the anatomieal position, the penis is ereet. The surface of the penis that is elosest to the 
anterior abdominal vvall is the dorsal surface of the penis . 

Study a dravving of a transverse seetion of the penis (L. penis , tail) (Fig. 5.13 ) . The super 
faseia of the penis (dartos faseia) has no fat, and eontains the superficial dorsal vein of th 
penis. The deep faseia of the penis (Buck's faseia) is an investing faseia. Gontained vvithin 1 


deep faseia of the penis are the corpus spongiosum, corpus cavernosum (paired), deep do 
vein of the penis (unpaired), dorsal artery of the penis (paired), and dorsal nerve of the 
(paired) . 

• Identify the parts of the penis: 


o Root (bulb and crura) 
o Body (shaft) 
o Glanspenis 
o Gorona of the glans 
o Prepuce 
o Frenulum 

o External urethral orifiee 
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• Use a sealpel to make a midline skin ineision down the ventral sorfaee of the penis. 
Remove the skin from the body of the penis, detaehing it around the eorona of the e 
Do not skin the glans. 


Sijperfí 
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Figure 5.13. Transverse seetion through the body of the penis. 





Use a probe to disseet the superfjcial dorsal veln of the penis. The soperfieial dorsa 
of the penis drains into the superfjcial external pudendal vein of the ingoinal regio 

On the dorsum of the penis, use a probe to disseet through the deep faseia of the p* 
and identify (Fig. 5.14 ) : [G 264; L 288; R 349; C 320] 


o Deep dorsal vein of the penis à€" a single vein in the midline. Most of the b 
from the penis drains through the deep dorsal vein into the prostatie venou£ 
plexus. 

o Dorsal artery of the penis (2) à€" one artery on eaeh side of the deep dorsa 
vein. The dorsal artery of the penis is a terminal braneh of the internal pude 
artery. 
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Fjgure 5.14. Arteries and nerves of the penis. 
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o Dorsal nerve of the penis (2) à€" one nerve on eaeh side of the midline, latt 
to the deep dorsal artery. The dorsal nerve of the penis is a braneh of the 
pudendal nerve. 










• Use a probe to traee the vessels and nerves of the penis proximally. Use an illostrati 
study the course of the pudendal nerve and the internal pudendal artery (Fig. 5.14 ) 
Observe that the dorsal artery and nerve of the penis course deep to the perineal 
membrane before they emerge onto the dorsum of the penis. The deep dorsal vein p 
betvveen the inferior pubic ligament and the anterior edge of the perineal membran 
enter the pelvis. Note that the deep dorsal vein does not aeeompany the deep dorsa 
artery and dorsal nerve proximal to the body of the penis. [G 264, 267; N 403, 410] 
348; e 303] 

Spongy Urethra [G 268; L 266; N 385; R 338, 339; C 306] 

The male urethra eonsistsof three portions: prostatie urethra, membranous urethra , and 
spongy urethra (Fig. 5.15 ) . The spongy urethra is the portion that is loeated vvithin the ee 
spongiosum penis. The next objeetive is to longitudinally open the spongy urethra. 

• Examine the external urethral orifiee at the tip of the glans penis. Push a probe int 
external 
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urethral orifiee, and then use a sealpel to cut dovvn to the probe from both the dors 
and ventral surfaces of the penis. Cut in the median plane of the penis (it may not t 
straight line). 
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Figure 5.15. Parts of the male urethra 


Advanee the probe proximally, and continue to divide the penis. Dorsal to the probe 
cut should pass betvveen the eorpora eavernosa and may split the deep dorsal vein 
longitudinally. Stop inferior to the pubic symphysis vvhere the tvvo eorpora eavernose 
separate. Ventral to the probe the cut should divide the corpus spongiosum into equ 
halves. Stop at the bulb of the penis. 

In the bulb of the penis, the urethra bends at a sharp angle and passes through the 
perineal membrane (Fig. 5.15 ). Carefully eomplete the cut through the bulb posteri 
the urethra but do not cut through the perineal membrane. 

Note that the glans penis (L. glans , aeorn) is the distal expansion of the corpus 
spongiosum and that it eapsthe tvvo eorpora eavernosa penis. The spongy urethra 
terminates by passing through the glans. 







. Examine the interior of the spongy orethra. Identify the navicular fossa , a vvidenine 
the orethra in the glans penis. 

• The openings of the ducts of the bulbourethral glands are in the proximal part of th 
spongy urethra, but may be too small to see. 

. On the right side of the penis, make a transverse cut through the body of the penis £ 
midvvay dovvn its length. 

. On the cut surface of the transverse seetion of the penis, study the relationship of tl 

corpus eavernosnm penis and corpus spongiosum penis . Identify (Fig. 5.13 ): [G 2 
289; N 381; R339; C 192] 

o Tunica albuginea of the eorpora eavernosa penis 
o Tunica albuginea of the corpus spongiosum penis 
o Septum penis 

. Study the ereetile tissue vvithin the corpus spongiosum penis. Observe that the eorpi 
spongiosum penis surrounds the spongy urethra. 

. Study the ereetile tissue vvithin the corpus cavernosum penis(Fig. 5.13). Identify th 
deep artery of the penis near the eenter of the ereetile tissue. Revievv the origin of 
deep artery of the penis from the internal pudendal artery. 


Deep Perineal Pouch 

The deep perineal pouch (spaee) vvill not be disseeted. The deep perineal pouch liessuperic 
(deep) to the perineal membrane (Fig. 5.15 ). The eontents of the deep perineal pouch in 
male are the membranous urethra , external urethral sphineter muscle , bulbourethral g 
, branehes of the internal pudendal vessels , and branehes of the pudendal nerve (Fig. 5. 


. Use an illustration to study the follovving: [G 257; L 285; N 383; C 308] 

o Membranous urethra à€" extends from the perineal membrane to the prostí 
gland (Fig. 5.15 ). This isthe shortest (about 1 em), thinnest, narrovvest, and 


least distensible part of the urethra. 

o External urethral sphineter (sphineter urethrae ) muscle d€" a voluntary nr 
that surroundsthe membranous urethra (Fig. 5.16 ). When the external uretl 
sphineter muscle eontraets, it eompresses the membranous urethra and stop: 
flow of urine. 

o Deep transverse perineal muscle à€" has a lateral attaehment to the isehial 
tuberosity and the ischiopubic ramus and a medial attaehment to the perine; 
body (Fig. 5.16 ). Its fiber direetion and function are identieal to those of th( 
superficial transverse perineal muscle, which is a eontent of the superficial 
perineal pouch. 

The bulbourethral glands are loeated in the deep perineal pouch. The duct of the 
bulbourethral gland passes through the perineal membrane and drains into the proxi 
portion of the spongy urethra. 

The deep perineal pouch eontains branehes of the pudendal nerve and internal 
pudendal artery . These structures supply the external urethral sphineter muscle, tl 
deep transverse perineal muscle, and the penis (Fig. 5.16 ). 

Golleetively, the muscles within the deep perineal pouch plus the perineal membran 
known as the urogenital diaphragm . This older anatomieal nomenclature is still in 
elinieal use. 
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Figure 5.16. Contents of the deep perineal pouch in the male. 
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Disseetion Review 

. Return the muscles of the urogenital triangle to their eorreet anatomieal positions. 

• Revievv the eontents of the male superficial perineal pouch. Visit a disseetion table i 
a female eadaver and vievv the eontents of the superficial perineal pouch. 

. Use an illustration to revievv the course of the internal pudendal artery from its origi 
the pelvis to the dorsum of the penis. 

. Use an illustration to revievv the course and branehes of the pudendal nerve. 

. Study an illustration shovving the course of the deep dorsal vein of the penis into the 
pelvis to join the prostatie venous plexus. 

. Dravv a eross seetion of the penis shovving the ereetile bodies, superficial faseia, dee 
faseia, vessels, and nerves. 

. Obtain an illustration that shovvs the entire male urethra and revievv its parts. 






Male Pelvie Gavity 
Disseetion Overview 

The male pelvie eavity eontains the urinary bladder anteriorly, male internal genitalia, and 
rectum posteriorly (Fig. 5.17 ) . The order of disseetion will be asfollows: The peritoneum 
be studied in the male pelvie eavity. The pelvis will be seetioned in the midline and the cut 
surface of the seetioned pelvis will be studied. The ductus deferens will be traeed from the 
anterior abdominal wall to the region between the urinary bladder and rectum. The semina 
vesieles and prostate gland will be studied. 



Figure 5.17. Peritoneum in the male pelvis. The numbered features of the peritoneum are 
explained in the text. 


Disseetion instructions 

Peritoneum [G 209, 215; L 265; N 361; R 336; C 302] 

. Using Figure 5.17 as a referenee, examine the perjtoneum in the male pelvis. Note t 
the peritoneum: 


O 


(1, 2) Passes from the anterior abdominal wall superior to the pubis 




o (3) Govers the soperior surface of the urinary bladder 
o (4) Passes inferiorly along the posterior surface of the urinary bladder 
o (5) Has a elose relationship to the superior ends of the seminal vesieles 

o (6) Passes inferiorly betvveen the urinary bladder and the rectum to form the 

reetovesieal pouch 

o (7) Gontaets the anterior surface and sides of the rectum 

o (8) Forms the sigmoid mesoeolon beginning at the level of the third saeral 
vertebra 

• Laterally, a paravesieal fossa is apparent on eaeh side of the urinary bladder. Furthi 
posteriorly, a parareetal fossa is apparent on eaeh side of the rectum. 


eiinieal eorrelation 
Pelvie Peritonenm 

As the urinary bladder fills, the peritoneal refleetion is elevated above the levi 
the pubis and is raised from the anterior abdominal wall. A filled urinary blad( 
ean be approaehed with a needle just superior to the pubis without entering t 
peritoneal eavity. 

Seetion of the Pelvis 

The pelvis vvill be divided in the midline. First, the pelvie viseera and the soft tissues of the 
perineum vvill be cut in the midline vvith a sealpel. The pubic symphysis and vertebral colurr 
to vertebral level L3) vvill be cut in the midline vvith a savv. Subsequently, the right side of t 
body vvill be transeeted at vertebral level L3. The left lovver limb and left side of the pelvis 
remain attaehed to the trunk. 

Both halves of the pelvis vvill be used to disseet the pelvie viseera, pelvie vasculature, and n 
of the pelvis. One half of the pelvis vvill be used to demonstrate the muscles of the pelvie 
diaphragm. 


Begin this disseetion vvith a nevv sealpel blade. 


In the pelvie eavity make a midline cut, beginning posterior to the pubic symphysis. 
this midline 
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cut through the superior surface of the urinary bladder. Open the bladder and spong 
interior, if neeessary. 

Identify the internal urethral orifiee and insert a probe. Use the probe as a guide an 
continue the midline cut inferior to the urinary bladder, dividing the urethra. Divide 
prostate gland. 

Extend the midline cut in the posterior direetion. Cut through the anterior and poste 
walls of the rectum and the distal part of the sigmoid eolon. Sponge them elean. 

In the perineum, insert the sealpel blade inferior to the pubic symphysis with the cu 
edge direeted inferiorly. Cut between the halves of the bulb of the penis (seetioned 
earlier). Make a cut in the midline from the pubic symphysis to the coccyx passing 
through the perineal membrane, perineal body, and anal eanal. 

Use a saw to make two cuts in the midline: 

o Pubic symphysis à€" Cut through the pubic symphysis from anterior to poster 

o Sacrum à€" Turn the eadaver to the prone position. Cut through the sacrum ■ 
posterior to anterior. Do not allow the saw to pass between the soft tissue 
structures that were cut with the sealpel. Spread the opening and extend th( 
midline cut as far superiorly as the body of the third lumbar vertebra. 

Return the eadaver to the supine position. To mobilize the right lower limb, use a se 
to cut the right eommon iliae vein, right eommon iliae artery, and right testicular ve 
Cut the right ureter and the branehes of the right lumbar plexus. 

In the transverse plane, cut the psoas major muscle and the quadratus lumborum mi 
at vertebral level L3. Use the saw to cut horizontally through the right half of the 
intervertebral dise between L3 and L4. Now, the right lower limb ean be removed. 

eiean the rectum and anal eanal. 


Internal Genitalia [G 209; L 270; N 361; R 336; C 305] 


Study the cut surface of the seetioned speeimen. Use an illustration to guide you. 

Identify the perineal membrane . It is loeated deep to the bulb of the penis and ear 
identified as a thin line at the deep edge of the bulb (Fig. 5.15 ). Superior (deep) to 
perineal membrane, the external nrethral sphineter muscle surrounds the membra 
urethra . The external urethral sphineter muscle may be difficult to see in the seeti 
speeimen. 

On the seetioned pelvis, identify the three parts of the urethra: prostatie urethra , 
membranous urethra , and spongy urethra (Fig. 5.15 ). 

Examine the interior of the prostatie urethra . The prostatie urethra is about 3 em 
length and is the part that passes through the prostate. On the posterior wall of the 
prostatie urethra, identify (Fig. 5.18 ) : [G 221; L 267; N 385; R 338; C 305] 

o IJrethral erest à€" a longitudinal ridge 
o Seminal colliculus à€" an enlargement of the urethral erest 
o Prostatie sinus à€" the groove on either side of the seminal colliculus 
o Prostatie utricle à€" a small opening on the midline of the seminal colliculuí 
o Opening of the ejaculatory duct à€" one on either side of the prostatie utrii 

Find the ductus deferens where it enters the deep inguinal ring lateral to the infer 
epigastrie vessels. Use a probe to break through the peritoneum at the deep inguina 
ring. Use blunt disseetion to peel the peritoneum off the lateral wall of the pelvis. S 
the peritoneum from lateral to medial, stopping where it eomes in eontaet with the 
rectum and urinary bladder. Detaeh the peritoneum and plaee it in the tissue eontai 

Use blunt disseetion to traee the ductus deferens from the deep inguinal ring towarc 
midline. Observe that the ductus deferens passes superior and then medial to the 
branehes of the internal iliae artery. Note that the ductus deferens erosses superior 
the ureter. [G 216; L 270; N 363; R 337; C 303] 

Traee the ductus deferens into the reetovesieal septum , which is the endopelvie fa 
between the rectum and the urinary bladder. Observe that the ductus deferens is in 
eontaet with the fundus (posterior surface) of the urinary bladder. 


Identify the ampulla of the ductus deferens , which is the enlarged portion j ust bef 
its termination (Fig. 5.19 ) . [G 220; L 270; N 384; R 339; C 304] 

Identify the seminal vesiele . The seminal vesiele is loeated lateral to the ampulla o 
ductus deferens in the reetovesieal septum. Use blunt disseetion to release the semi 
vesiele from the reetovesieal septum. 

eiose to the prostate, the duct of the seminal vesiele joins the ductus deferens to fe 
the ejaculatory duct . The ejaculatory duct is delieate and easily torn where it ente 
the prostate. The ejaculatory duct empties into the prostatie urethra on the semina 
colliculus. 

Observe the prostate . The apex of the prostate is direeted inferiorly and the base < 
prostate is loeated superiorly against the neek of the urinary bladder. Use a textbool 
study the lobes of the prostate . 
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Figure 5.18. LJrinary bladder and proximal portion of the male orethra seen in frontal seetit 


Disseetion Review 

. Revievv the position of the male pelvie viseera vvithin the lesser pelvis. Visit a dissee 
table vvith a female eadaver and observe the position of the female pelvie viseera. 

. Revievv the peritoneom in the male pelvie eavity. Visit a disseetion table vvith a fem; 
eadaver and eompare differenees in the male and female peritoneom (Figs. 5.17 ane 
). 

. Traee the ductus deferens from the epididymis to the ejaculatory duct, reealling its 
relationships to vessels, nerves, the ureter, and the seminal vesiele. 

. Visit a disseetion table vvith a female eadaver and traee the round ligament of the u 















from the labium maj us to the uterus. 
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• eompare the peivie course of the ductus deferens with the peivie course of the roun 
iigament of the uterus. 


IJrinary Bladder, Rectum, and Anal Ganal 
Disseetion Overview 

The urinary biadder is a reservoir for urine. When empty, it is ioeated within the peivie eavi 
When fiiied, it extends into the abdominai eavity. The urinary biadder is a subperitoneai ore 
that is surrounded by endopelvie faseia . Between the pubic symphysis and the urinary biad 
there is a potentiai spaee eaiied the retropobie spaee (prevesieal spaee) (Fig. 5.17 ). The 
retropubic spaee is fiiied with fat and ioose eonneetive tissue that aeeommodates the expar 
of the urinary biadder. The puboprostatic ligament is a eondensation of faseia that ties the 
prostate to the inner surface of the pubis. The puboprostatic iigament defines the inferior i 
of the retropubic spaee (Fig. 5.17 ). The iower one-third of the rectum is surrounded by 










endopelvie faseia. The middle and upper thirds of the rectum are partially eovered by 
peritoneum (Fig. 5.17 ). 

The order of disseetion will be as follows: The parts of the urinary bladder will be studied. 1 
interior of the urinary bladder will be studied. The interior of the rectum and anal eanal wil 
studied. 

Disseetion instructions 

Urinary Bladder [G 221; L 266, 267; N 366; R 336; C 305] 

• Identify the parts of the urinary bladder (Fig. 5.20 ) : 

o Apex à€" the pointed part direeted toward the anterior abdominal wall. The 
of the urinary bladder ean be identified by the attaehment of the urachus. 

o Body à€" between the apex and fundus. 

o Fundus à€" the inferior part of the posterior wall, also ealled the base of th( 
urinary bladder . In the male the fundus is related to the ductus deferens, 
seminal vesieles, and rectum. 

o Neek à€" where the urethra exits the urinary bladder. In the neek of the urir 
bladder, the wall thiekens to form the internal urethral sphineter , which is 
involuntary muscle. 

• Identify the four surfaces of the urinary bladder (Fig. 5.20): 

o Superior à€" eovered by peritoneum 

o Posterior à€" eovered by peritoneum on its superior part and by the endope 
faseia of the reetovesieal septum on its inferior part 

o Inferolateral (2) à€" eovered by endopelvie faseia 
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Figure 5.20. Parts of the orinary bladder in the male. 


Examine the wall of the yrinary bladder and note its thiekness. The wall of the urin 
bladder eonsists of bundles of smooth muscle ealled the detrusor muscle (L. detrudi 
to thrust out). 

Identify the trigone on the inner surface of the fundus (Fig. 5.18 ). The angles of th( 
trigone are the internal urethral orifiee and the two orifiees of the ureters . The 
internal urethral orifiee is loeated at the most inferior point in the urinary bladder. 

221; L 267; N 366; R 338; C 304] 

Observe that the mucous membrane over the trigone is smooth. The mucous membr 
lining the other parts of the urinary bladder lies in folds when the bladder is empty I 
will aeeommodate expansion. 

Insert the tip of a probe into the orifiee of the ureter and observe that the ureter pa 
through the muscular wall of the urinary bladder in an oblique direetion. When the 
urinary bladder is full (distended), the pressure of the accumulated urine flattens th 
part of the ureter that is within the wall of the bladder and prevents reflux of urine 
the ureter. 
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Find the ureter where it erosses the external iliae artery or the bifurcation of the 
eommon iliae artery. Use blunt disseetion to follow the ureter to the fundus of the 


urinary bladder. 


eiinieal eorrelation 
Kidney Stones 

Kidney stones pass through the ureter to the urinary bladder and they may 
beeome lodged in the ureter. The point where the ureter passes through the v 
of the urinary bladder is a relatively narrow passage. If a kidney stone beeom 
lodged, severe eolieky pain results. The pain stops suddenly onee the stone 
passes into the bladder. 


Rectum and Anal Ganal [G 209, 211; L 272, 273; N 361, 393; R : 
e 305, 309] 

. The rectum begins at the level of the third saeral vertebra. Observe the seetioned p 
and note that the rectum follovvs the curvature of the sacrum. 

. Identify the ampulla of the rectum (Fig. 5.21 ) . At the ampulla, the rectum bends 
approximately 80Á° posteriorly (anoreetal flexure ) and is continuous vvith the anal 
eanal. Observe that the prostate and seminal vesieles are loeated elose to the anter 
vvall of the rectum (Fig. 5.17 ). 

. Examine the inner surface of the rectum. Note that the mucous membrane is smootl 
except for the presenee of transverse reetal folds . There is usually one transverse i 
fold on the right side and tvvo on the left side. The transverse reetal folds may be 
difficult to identify in some eadavers. 
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Figure 5.21. Rectum, anal eanal, and anal sphineter muscles. 


Observe that the anal eanal is only 2.5 to 3.5 em in length. The anal eanal passes ou 
the pelvie eavity and enters the anal triangle of the perineum. 

Examine the inner surface of the anal eanal (Fig. 5.21 ). The mucosal features of the 
eanal may be difficult to identify in older individuals, but attempt to identify the 
follovving: 

o Anal columns à€" 5 to 10 longitudinal ridges of mucosa in the proximal part 
the anal eanal. The anal columns eontain branehes of the superior reetal art 
and vein . 

o Anal valves à€" semilunar folds of mucosa that unite the distal ends of the a 
columns. Betvveen the anal valve and the vvall of the anal eanal is a small po' 
ealled an anal sinus. 

o Peetinate line à€" the irregular line formed by all of the anal valves. 

The anal sphineter muscles surround the anal eanal. Identify the external anal sphir 
muscle and the internal anal sphineter muscle in the seetioned speeimen (Fig. 5.21 
The longitudinal muscle of the anal eanal separates the tvvo sphineter muscles. If yo 









have difficulty identifying them, use a new sealpel blade to cut another seetion thro 
the wall of the anal eanal to improve the elarity of the disseetion. 


eiinieal eorrelation 
Reetal Examination 

Digital reetal examination is part of the physieal examination. The size and 
eonsisteney of the prostate gland ean be assessed by palpation throogh the 
anterior wall of the rectum. 


eiinieal Gorrelation 
Hemorrhoids 

In the anal columns, the superior reetal veins of the hepatie portal system 
anastomose with middle and inferior reetal veins of the inferior vena eaval 
system. An abnormal inerease in blood pressure in the hepatie portal system 
causes engorgement of the veins eontained in the anal columns, resulting in 
ìnternal hemorrhoids . Internal hemorrhoids are eovered by mucous memb 
and are relatively insensitive to painful stimuli because the mucous membran 
innervated by autonomic nerves. 

External hemorrhoids are enlargements of the tributaries of the inferior ree 
veins. External hemorrhoids are eovered by skin and are very sensitive to pai 
stimuli because they are innervated by somatie nerves (inferior reetal nerves] 


Disseetion Review 

• Use the disseeted speeimen to review the features of the urinary bladder, rectum, a 
anal eanal. 
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. Review the relationships of the seminal vesieles, ampulla of the ductus deferens, an 
ureters to the rectum and fundus of the urinary bladder. 








. Visit a disseetion table with a female eadaver and review the relationships of the uti 
vagina, and ureters to the rectum and fundus of the urinary bladder. 

• Review the kidney, the abdominal course of the ureter, the pelvie course of the urel 
and the function of the urinary bladder as a storage organ. 

. Review the parts of the male urethra. Visit a disseetion table with a female eadaver 
review the female urethra. 

. Review all parts of the large intestine and reeall its function in absorption of water í 
in eompaetion and elimination of feeal material. 

. Reeall that the external anal sphineter muscle iseomposed of skeletal muscle and is 
under voluntary eontrol, whereas the internal anal sphineter muscle is eomposed of 
smooth muscle and is involuntary. 


Internal lliae Artery and Saeral Plexus 
Disseetion Overview 

Anterior to the saeroiliae articulation, the eommon iliae artery divides to form the externa 
internal iliae arteries (Fig. 5.22 ) . The external iliae artery distributes to the lower limb a 
the internal iliae artery distributes to the pelvis. The internal iliae artery has the most varii 
branehing pattern of any artery, and it is worth noting at the outset of this disseetion that 
must use the distribution of the branehes to identify them, not their pattern of branehing 

The internal iliae artery eommonly divides into an anterior division and a posterior division. 
Branehes arising from the anterior division are mainly viseeral (branehes to the urinary blad* 
internal genitalia, external genitalia, rectum, and gluteal region). Branehes arising from thí 
posterior division are parietal (branehes to the pelvie walls and gluteal region). 
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Figure 5.22. Branehes of the internal iliae artery in the male. 


The order of disseetion will be as follows: The branehes of the anterior division of the interr 
iliae artery will be identified. The branehes of the posterior division of the internal iliae art 
will be identified. The nerves of the saeral plexus will be disseeted. Subsequently, the pelvi 
portion of the sympathetie trunk will be disseeted. 

Disseetion instructions 

Blood Vessels [G 224; L 274; N 402, 403; R 345; C 282] 

. The internal iliae vein is typieally plexiform. To elear the disseetion field, remove al 
tributaries to the internal iliae vein. 

• Identify the eommon iliae artery and follow it distally until it bifurcates. 

. Identify the internal iliae artery . Use blunt disseetion to follow the internal iliae ar 
into the pelvis. 

. Identify the branehes of the anterior division of the internal iliae artery (Fig. 5.22 ): 








o Umbìlical artery à€" in the medial umbilical fold, find the medial umbilical 
ligament (the obliterated portion of the umbilical artery) and use blunt disst 
to traee it posteriorly to the umbilical artery. Note that several superior ve* 
arteries arise from the inferior surface of the umbilical artery and deseend t 
superolateral part of the urinary bladder. 
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o Obturator artery à€" passes through the obturator eanal. Find the obturator 
artery vvhere it enters the obturator eanal in the lateral vvall of the pelvis an 
follovv the artery posteriorly to its origin. In about 20%of eases an aberrant 
obturator artery (a braneh of the external iliae artery) erossesthe pelvie bri 
and is at risk of injury during surgical repair of a femoral hernia. 

o Inferior vesieal artery à€" courses tovvard the fundus of the urinary bladder 
supply the bladder, seminal vesiele, and prostate. The inferior vesieal artery 
named braneh only in the male; in the female it is an unnamed braneh of th( 
vaginal artery. 

o Middle reetal artery à€" courses medially tovvard the rectum. It often arises 
eommon vvith the inferior vesieal artery, making positive identifieation diffie 
Identify the middle reetal artery by traeing it to the rectum. The middle reel 
artery, like the inferior vesieal artery, sends branehes to the seminal vesiele 
prostate. 

o Internal pudendal artery à€" exits the pelvie eavity by passing through the 
greater seiatie foramen inferior to the piriformis muscle. The internal puden 
artery often arises from a eommon trunk vvith the inferior gluteal artery. 

o Inferior gluteal artery à€" usually passes out of the pelvie eavity betvveen v€ 
rami 52 and 53. The inferior gluteal artery exits the pelvis by passing througf 
greater seiatie foramen inferior to the piriformis muscle. The inferior gluteal 
artery may share a eommon trunk vvith the internal pudendal artery, or less 
eommonly, vvith the superior gluteal artery. 

Identify the branehes of the posterior division of the internal iliae artery (Fig. 5.22 ) 

o lliolunibar artery à€" passes posteriorly, then aseends betvveen the lumbosa 
trunk and the obturator nerve. It may arise from a eommon trunk vvith the le 


saeral artery. 

o Lateral saeral artery à€" gives rise to a soperior braneh and an inferior bran 
Observe the inferior braneh that passes anterior to the saeral ventral rami. 

o Superior gluteal artery à€" usually exits the pelvie eavity by passing betvvee 
lumbosacral trunk and the ventral ramus of Sl. 

. Use an illustration to study the prostatie venous plexus, vesieal venous plexus , ar 
reetal venous plexus . All of these plexuses drain into the internal iliae vein. 

• On the disseeted speeimen, observe the deep dorsal vein of the penis j ust inferior t 
pubic symphysis. Verify that the deep dorsal vein of the penis empties into the prost 
venous plexus. 


Nerves [G 206, 230; L 275, 276; N 410, 499; R 470; C 313] 

The somatie plexuses of the pelvie eavity are the saeral plexus and eoeeygeal plexus . Thes 
plexuses are loeated betvveen the pelvie viseera and the lateral pelvie vvall vvithin the endof 
faseia. These somatie nerve plexuses are formed by contributions from ventral rami of spina 
nerves L4 to S4. The primary viseeral nerve plexus of the pelvie eavity is the inferior hypogi 
plexus . It is formed by contributions from the hypogastrie nerves, sympathetie trunks, and 
pelvie splanehnie nerves. 

• Use your fingers to disseet the rectum from the anterior surface of the sacrum and 
coccyx. 

• Retraet the rectum medially and identify the saeral plexus of nerves. The saeral ple 
elosely related to the anterior surface of the piriformis muscle. Verify the follovving 

5.23 ) : 

o The lunibosacral trunk (ventral rami of L4 and L5) joinsthe saeral plexus. 

o The ventral rami of 52 and 53 emerge betvveen the proximal attaehments of 
piriformis muscle. 

o The seiatie nerve is formed by the ventral rami of spinal nerves L4 through S 
The seiatie nerve exits the pelvis by passing through the greater seiatie forar 


usually inferior to the piriformis muscle. 


o The superjor gluteal artery usually passes betvveen the lumbosacral trunl( a 
the ventral ramus of spinal nerve S1 , and exits the pelvis by passing superi 
the piriformis muscle. 

o The Inferlor gluteal artery usually passes betvveen the ventral rami of spina 
nerves S2 and S3 . The inferior gluteal artery exits the pelvis by passing infe 
to the piriformis muscle. 


o The pudendal nerve reeeives a contribution from the ventral rami of spinal 
nerves S2, S3, 
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and S4. The pudendal nerve exits the pelvis by passing inferior to the piriforr 
muscle. 
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Figure 5.23. Saeral plexus of nerves in the male. 


Identify the pelvie splanehnie nerves (nervi erigentes) . Pelvie splanehnie nerves ar 
branehes of the ventral rami of spinal nerves S2 through S4 (Fig. 5.23 ). Pelvie splam 
nerves earry preganglionie parasympathetie axons for the innervation of pelvie orgar 
and the distal gastrointestinal traet (from the left eolie flexure through the anal ean 

[G 206; L 276; N 410; R 346; C 313] 







• The saeral portion of the sympathetie trunk is loeated on the anterior sorfaee of th 
sacrum, medial to the ventral saeral foramina. Identify the follovving: 

o Sympathetie trunkà€" continues from the abdominal region into the pelvis. 
sympathetie trunks of the tvvo sides join in the midline near the level of the 
coccyx to form the ganglion impar. 

o Gray rami communicantes à€" eonneet the sympathetie ganglia to the saera 
ventral rami. Eaeh gray ramus communicans earries postganglionie sympathe 
fibers to a ventral ramus for distribution to the lovver extremity and perineui 

o Saeral splanehnie nerves à€" arise from tvvo or three of the saeral sympathe 
ganglia and pass direetly to the inferior hypogastrie plexus . Saeral splanehr 
nerves earry sympathetie fibers that distribute to the pelvie viseera. 


eiinieal eorrelation 
Pelvie Nerve Plexuses 

The pelvie splanehnie nerves (parasympathetie outflow of S2, S3, and S4) are 
elosely related to the lateral aspeets of the rectum. The inferior hypogastrie 
plexus is loeated in the eonneetive tissue lateral to the prostate. These auton( 
nerve plexuses ean be injured during surgery, causing loss of bladder eontrol 
ereetile dysfunction. 


Disseetion Review 

. Revievv the abdominal aorta and itsterminal branehes. 

• Use the disseeted speeimen to revievv the branehes of the internal iliae artery. Revií 
the region supplied by eaeh braneh. 

• Visit a disseetion table vvith a female eadaver and revievv the arteriesthat are uniqL 
the female: uterine artery and vaginal artery. Note their relationship to the ureter. 

. Revievv the formation of the saeral plexus and the branehes that vvere disseeted in t 
pelvis. 





Use the disseeted speeimen and an illustration to revievv the course of the pudendal 
nerve from the pelvie eavity to the urogenital triangle. 


Pelvie Diaphragm 
Disseetion Overview 

The pelvie diaphragm is the muscular floor of the pelvie eavity. The pelvie diaphragm is for 
by the levator ani muscle and coccygeus muscle plus the faseiae eovering their superior and 
inferior surfaces (Fig. 5.24A, B ) . The pelvie diaphragm extends from the pubic symphysis t 
coccyx. Laterally, the pelvie diaphragm is attaehed to the faseia eovering the obturator inte 
muscle. The urethra and anal eanal pass through midline openings in the pelvie diaphragm e 
the urogenital hiatus and anal hiatus , respeetively. 

Disseetion lnstructions 

. Perform the disseetion of the pelvie diaphragm on one side of the eadaver. Save the 
vvith the best disseetion of arteries and nerves for revievv. [G 202á€“204; L 278á€“ 
N 356á€“358; C 308] 

. Retraet the rectum, urinary bladder, prostate, and seminal vesieles medially. 

. Use blunt disseetion to remove any remaining fat and eonneetive tissue from the su|: 
surface of the pelvie diaphragm. 

. To find the tendinous areh of the levator ani muscle (Fig. 5.24A ), palpate the mee 
surface of the isehial spine and then loeate the obturator eanal. The tendinous areh 
just inferior to a line eonneeting these tvvo structures. Note that the tendinous areh 
the superior edge of the pelvie diaphragm. 

. Identify the three muscles that form the levator ani muscle . The muscles are ident 
by their proximal attaehments. Learn, but do not disseet, their distal attaehments. 
Identify the follovving: 

o Puborectalismuscle à€" itsproximal attaehment isthe body of the pubis. It: 
distal attaehment is the puborectalis muscle of the opposite side (in a midlin 
raphe). The puborectalis muscle forms the lateral boundary of the urogenita 


hiatus. The two puborectalis muscies form a à€oepuborectai siing,à€* which 
causes the anoreetal flexure at the ampuiia of the rectum (Fig. 5.21 ). Durir 
defeeation, the puborectaiis muscies reiax, the anoreetai fiexure straightens 
the eiimination of feeai matter is faeiiitated. 
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o Pubococcygeus muscle à€" its proximai attaehment is the body of the pubis 
distai attaehment is the coccyx and the anoeoeeygeal raphe . 
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Figure 5.24. Pelvie diaphragm in the male. A. Left lateral view. B. Inferior v 
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lliococcygeus muscle à€" itsproximal attaehment isthe tendinoos areh. Its 













attaehment isthe coccyx and the anoeoeeygeal raphe. 

. The levator ani muscle supportsthe pelvie viseera and resists inereases in intra- 
abdominal pressure. 

• Identify the coccygeusmuscle . The coccygeus muscle eompletes the pelvie diaphra 
posteriorly. The proximal attaehment of the coccygeus muscle is the isehial spine an 
distal attaehment 
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is the lateral border of the coccyx and the lovvest part of the sacrum. 

. Plaee the fingers of one hand in the isehioanal fossa and the fingers of the other har 
the superior surface of the pelvie diaphragm. Palpate the thinness of the pelvie 
diaphragm. 

. Observe that the obturator internus muscle forms the lateral vvall of the isehioanal 
fossa. The proximal attaehment of the obturator internus muscle is the margin of th 
obturator foramen and inner surface of the obturator membrane. The distal attaehrr 
of the obturator internus muscle vvill be studied vvhen the gluteal region is disseeted 
Superior to the tendinous areh of the levator ani muscle, the obturator internus mu£ 
forms the lateral vvall of the pelvie eavity. Inferior to the tendinous areh, the obturc 
internus muscle forms the lateral vvall of the perineum. 

. Use your textbook to learn the general pattern of lymphatie drainage of the pelvis a 
the loeation of eaeh of the follovving groups of lymph nodes: [G 213, 228; L 291; N 

o Internal iliae nodes 
o External iliae nodes 
o Gommon iliae nodes 
o Saeral nodes 
o Lumbar nodes 


Disseetion Review 


• Use the disseeted speeimen to revievv the proximal attaehment and aetion of eaeh 
muscle of the pelvie diaphragm. 

• Revievv the relationship of the branehes of the internal iliae artery to the pelvie 
diaphragm. 

. Revievv the relationship of the saeral plexus to the pelvie diaphragm. 

• Use an illustration to revievv the role played by the pelvie diaphragm in forming the 
boundary betvveen the pelvie eavity and the perineum. Revievv the function of the p 
diaphragm and perineal body in supporting the pelvie and abdominal viseera. 

• Use an illustration to revievv the lymphatie drainage from the pelvis and perineum. 
Realize that structures in the perineum (including the scrotum and the lovver part of 
anal eanal) drain into superficial inguinal lymph nodes. The lymphatie drainage of th 
testis follovvs the testicular vessels to the lumbar ehain of nodes, bypassing the perir 
and pelvie drainage systems. 

• Revievv the formation of the thoraeie duct to eomplete your understanding of the lyr 
drainage from this region. 

. Visit a disseetion table vvith a female eadaver and perform a eomplete revievv of the 
disseeted female pelvis. 


Female External Genitalía and Perineum 

Labium Majus 

Disseetion Overview 

In the female, the round ligament of the uterus passes through the superficial inguinal ring 
deseends into the fat that forms the labium maj us. The layers of the scrotum that are ident 
in the male are not found in the labium majus. 

The order of disseetion vvill be as follovvs: The anterior surface of the labium maj us vvill be 
opened by a vertieal ineision. The round ligament of the uterus vvill be follovved from the 
superficial inguinal ring for a short distanee into the superior part of the labium majus. 


Disseetion lnstructions [G 110; L 221; R 220; C 188] 


• At the superficial inguinal ring, use blunt disseetion to demonstrate that the round 
ligament of the uterus emerges from the superficial inguinal ring and spreads out int 
fatty tissue of the labium maj us. The round ligament is a delieate structure that ean 
demonstrated for only 1 to 2 em distal to the superficial inguinal ring. [G 111; R 36; 


eiinieal eorrelation 

Lymphatie Drainage of the Labium Majus 

Lymphaties from the labium majus drain to the superficiai inguinai iymph nod 
infiammation of the iabium majus may cause tender, eniarged superficiai ingi 
iymph nodes. 


Disseetion Review 

• Revievv the course of the round iigament from the abdominai vvaii to the labium maj 

. Revievv the embryoiogy of the ovary and testis and eompare the roie of the guberna( 
in eaeh ease. Revievv the adult structures that are formed from the gubernaculum in 
sexes. 

• Gomplete the disseetion revievv that foiiovvs the disseetion of the spermatie eord an( 
testis. 
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Femaie IJrogenital Triangle 
Disseetion Overview 

The order of disseetion of the femaie urogenital triangie vviii be asfoiiovvs: The external 
genitaiia vviii be examined. The skin vviii be removed from the iabia majora. The superficial 
perineai faseia vviii be removed and the eontents of the superficial perineai pouch vviii be 
identified. The eontents of the deep perineai pouch vviii be deseribed, but not disseeted. 


Disseetion lnstructions 





External Genitalia [G 253; L 282; N 377; R 362; C 290] 


. Partner with a disseetion team that has a male eadaver for the following disseetion. 
are expected to know the anatomieal detailsfor both sexes. 

• Plaee the eadaver in the supine position. Streteh the thighs widely apart and braee t 
Usually, only one student ean work on the urogenital triangle at a time. The disseete 
should be positioned between the thighs with the eadaver pulled to the end of the 
disseetion table. 

. Examine the vulva (female external genitalia) (Fig. 5.25 ) . Identify the following 
structures: 

o Monspubis 

o Anterior labial commissure 
o Labium majus 
o eiitoris 

■ Prepuce 

> Glans 

> Frenulum of elitoris 
o Labium minus 

o Vestibule of the vagina à€" the area between the labia minora 

o External urethral orifiee 
o Vaginal orifiee 

o Openings of the paraurethral ducts à€" on eaeh side of the external urethrc 
orifiee 

o Frenulum of labia minora 
o Posterior labial commissure 


Skin Removal 


• Refer to Figure 5.26 . 

. Make a skin ineision in the midline from the anterior margin of the anus to the poste 
labial commissure (Fig. 5.26 , red dashed lines). 

• Make a skin ineision that follovvs the medial surface of the labium majus on eaeh sid( 
Eaeh ineision should begin at the posterior labial commissure, pass lateral to the lab 
minus, and end at the anterior labial commissure. Extend the ineision in the midline 
the mons pubis. 

• Make a transverse ineision aeross the mons pubis that extends from the right thigh te 
left thigh (Fig. 5.26 , blue dashed lines). 

. Remove the skin from the labium majus (lateral to the ineisions). Detaeh eaeh skin f 
along the medial surface of the thigh (Fig. 5.26 , blue dashed lines) and plaee the sk 
the tissue eontainer. 

. If the eadaver has a large amount of fat in the superficial faseia of the medial thighs 
remove a portion of the superficial faseia that eorresponds to the skin that vvas rem( 

. Note that the posterior labial nerve and vessels enter the urogenital triangle by pa 
lateral to the external anal sphineter muscle. The posterior labial nerve and vessels 
supply the posterior part of the labium majus. 
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Figure 5.26. Skin ineisions. 


Superficial Perineai Pouch and Giitoris [G 253, 269á€"272; L 28 
284; N 378, 379; R 364, 365; C 294, 295] 






The superficial perineal faseia has a superficial fatty layer and a deep membranous layer. Ir 
female, the superficial fatty layer provides the shape of the labium majus and is continuous 
the fat of the lower abdominal wall, isehioanal fossa, and thigh. The membranous layer of' 
superficial perineal faseia (Colles' faseia) is attaehed to the ischiopubic ramus asfar poster 
as the isehial tuberosity, and to the posterior edge of the perineal membrane (Fig. 5.27 ) . 
membranous layer of the superficial perineal faseia forms the superficial boundary of the 
superficial perineal pouch (spaee). 

• The eontents of the superficial perineal pouch in the female include three muscle 
(ischiocavernosus, bulbospongiosus , and superficial transverse perineal ), the eri 
the elitoris , the bulb of the vestibule , and the greater vestibular gland (Fig. 5.28 

These structures are paired. The superficial perineal pouch also eontains the blood 
vessels and nerves for these structures. 

• It is not neeessary to identify the membranous layer of the superficial perineal faseii 
eomplete the disseetion. Use a probe to disseet through the superficial perineal fase 
about 2 em lateral to the labium minus. Remove the fat that formsthe labium majui 
plaee it in the tissue eontainer. 

• Identify the bulbospongiosusmuscle , which is lateral to the labium minus (Fig. 5.2i 
The bulbospongiosus muscle eovers the superficial surface of the bulb of the vestibu 
The posterior attaehment of the bulbospongiosus muscle is the perineal body. The 
anterior attaehment of the bulbospongiosus muscle is the corpus cavernosum elitoris 
bulbospongiosus muscle in the female does not join the bulbospongiosus muscle of tl- 
opposite side aeross the midline as it does in the male. 



Membranous layer of 
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Deep perineal pouch 
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Figure 5.27. Perineal faseiae in the female. The membranous layer of superficial 
perineal faseia (Colles' faseia) is continuous with the membranous layer of superficia 
faseia of the lower abdominal wall (Searpa's faseia). The membranous layer of the 
superficial perineal faseia is attaehed along the posterior border of the perineal 
membrane. 


Lateral to the bulbospongiosus muscle, use blunt disseetion to elean the surface of t 
ischjocavernosus muscle (Fig. 5.28A ). The ischiocavernosus muscle eovers the 
superficial surface of the crus of the elitoris. The proximal attaehments of the 
ischiocavernosus muscle are the isehial tuberosity and the ischiopubic ramus. The di 
attaehment of the ischiocavernosus muscle is the crus of the elitoris. The 
ischiocavernosus muscle forees blood from the crus of the elitoris into the distal parl 
the corpus cavernosum elitoris. 

The superfjcial transverse perinea! muscle is difficult to find. Using blunt disseetioi 
attempt to find the superficial transverse perineal muscle at the posterior border of 
urogenital triangle (Fig. 5.28A ). Limit the time spent looking for it. The lateral 
attaehment of the superficial transverse perineal muscle is the isehial tuberosity ane 
ischiopubic ramus. The medial attaehment of the superficial transverse perineal mui 
is the períneal body . The perineal body is a fibromuscular mass loeated between tf 
anal eanal and the posterior edge of the perineal membrane that serves as an 
attaehment for several muscles. The superficial transverse perineal muscle helpsto 






support the perineal body. 


• Use a probe to disseet betvveen the three muscles of the superficial perineal pouch i 
a small triangular opening is ereated. The membrane that beeomes visible through t 
opening is the perineal membrane (Fig. 5.28A ). The perineal membrane is the deef 
boundary of the superficial perineal 
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pouch, and the bulb of the vestibule and crura are attaehed to it. 
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Figure 5.28. Gontents of the superficial perineal pouch in the female. A. Muscles. B 
Ereetile bodies. 






• On the right side of the eadaver, use blunt disseetion to remove the bulbospongiosu5 
muscle and identify the bulb of the vestibule (Fig. 5.28B ). The bulb of the vestibul( 
an elongated mass of ereetile tissue that lies lateral to the vaginal orifiee. Note that 
greater vestjbular gland isfound in the superficial perineal pouch immediately post 
to the bulb of the vestibule. 

• Anteriorly, the bulbs of the two sides are joined at the commissure of the bulbs an( 
commissure is continuous with the glans of the elitoris . Do not attempt to find the 
commissure of the bulbs. 

• On the right side of the eadaver, use blunt disseetion to remove the ischiocavernosu 
muscle from the crus of the elitoris (L. crus, a leg-like part; pl. crura ) (Fig. 5.28B ] 
crus of the elitoris is the proximal part of the corpus cavernosum elitoris. The two 
eorpora eavernosa form the body of the elitoris . 

• Use an illustration to study the ereetile bodies of the elitoris. Note that the glans of 
elitoris eaps the two eorpora eavernosa. [G 272; L 284; N 379; R 363] 


Deep Perineal Pouch 

The deep perineal pouch (spaee) will not be disseeted. The deep perineal pouch liessuperic 
(deep) to the perineal membrane (Fig. 5.27 ). The eontents of the deep perineal pouch in 
female are the urethra , a portion of the vagina , the external urethral sphineter muscle , 
branehes of the internal pudendal vessels , and branehes of the pudendal nerve (Fig. 5.2 

. Use an illustration to study the following: [G 254; L 285; L 285; N 379; C 296] 

o IJrethra à€" extendsfrom the internal urethral orifiee in the urinary bladder 
the external urethral orifiee in the vestibule of the vagina (about 4 em). 

o External urethral sphineter (sphineter urethrae) muscle §€" a voluntary mi 
that surroundsthe urethra. When the external urethral sphineter muscle 
eontraets, it eompresses the urethra and stops the flow of urine. 

o Deep transverse perineal muscle à€" has a lateral attaehment to the isehial 
tuberosity and the ischiopubic ramus and a medial attaehment to the perinei 


body. Its fiber direetion and fonetion are identieal to those of the soperfieial 
transverse perineal muscle (which is a eontent of the superficial perineal poi 

. Other eontents of the deep perineal pouch include branehes of the internal podend 
artery and branehes of the podendal nerve that supply the external urethral sphine 
muscle, the deep transverse perineal muscle, and the elitoris (Fig. 5.29 ). 



Figure 5.29. Gontents of the deep perineal pouch in the female. 
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• Golleetively, the muscles within the deep perineal pouch plus the perineal membran 
known as the urogenital diaphragm . This older anatomieal nomenclature is still in 
elinieal use. 


eiinieal eorrelation 
Obstetrie Considerations 

As the head of the baby passes through the vagina during ehildbirth, the anuí 
and the levator ani muscle are foreed posteriorly tovvard the sacrum and eoee 
The urethra is foreed anteriorly tovvard the pubic symphysis. Perineal laeeratií 
during ehildbirth are eommon, and it may be neeessary to surgically vviden th 





vaginal orifiee (episiotomy). If the perineal body is laeerated, it must be repai 
to prevent vveakness of the pelvie floor, vvhieh could result in prolapse of the 
urinary bladder, uterus, or rectum. 

To alleviate the pain of ehildbirth, a pudendal nerve bloek is performed by 
injeeting a loeal anesthetie around the pudendal nerve near the isehial spine. 
perform the injeetion, the isehial spine is palpated through the vagina, and th 
needle is direeted tovvard the isehial spine. 


Disseetion Review 

• Replaee the muscles of the urogenital triangle in their eorreet anatomieal positions. 

. Revievv the eontents of the female superficial perineal pouch. Visit a disseetion tabh 
vvith a male eadaver and vievv the eontents of the superficial perineal pouch. 

• Use an illustration to revievv the course of the internal pudendal artery from its origi 
the pelvis. 

. Use an illustration to revievv the course and branehes of the pudendal nerve. 

. Revievv an illustration shovving the urethra and note its course from the urinary blad 
to the perineum. 


Female Pelvie Gavity 
Disseetion Overview 

The female pelvie eavity eontains the urinary bladder anteriorly, the female internal genita 
and the rectum posteriorly (Fig. 5.30 ) . The term adnexa (L. adnexa , adjaeent parts) refe 
the ovaries, uterine tubes, and ligaments of the uterus. Removal of the uterus (hystereetorr 
vvith or vvithout the ovaries, is a eommon surgical procedure. If the uterus has been surgical 
removed from your eadaver, examine it in other eadavers. 
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Pubovesícal liqament 


Figure 5.30. Peritoneum in the female pelvis. The numbered features of the peritoneum an 
explained in the text. 


The order of disseetion will be as follows: The peritoneum will be studied in the female pel\ 
eavity. The pelvis will be seetioned in the midline and the cut surface of the seetioned pelvi 
be studied. The uterus and vagina will be studied. The uterine tube will be traeed from the 
uterus to the ovary. The ovary will be studied. 

Disseetion instructions 

Peritoneum [G 232, 233; L 265; N 360; R 357; C 274] 

. Using Figure 5.30 as a referenee, examine the peritoneum in the female pelvis. Noti 
that the peritoneum: 

o (1, 2) Passes from the anterior abdominal wall superior to the pubis 

o (3) eovers the superior surface of the urinary bladder 

o (4) Passes from the superior surface of the urinary bladder to the uterus whe 
forms the vesicouterine pouch 

o (5) eovers the fundus and body of the uterus and eontaets the wall of the 
posterior part of the vaginal fornix 





o (6) Formsthe rectouterine pouch betvveen the uterus and the rectum 

o (7) Govers the anterior surface and sides of the rectum 

o (8) Forms the sigmoid mesoeolon beginning at the level of the third saeral 
vertebra 

Laterally, a paravesieal fossa is apparent on eaeh side of the urinary bladder. Furthi 
posteriorly, a parareetal fossa is apparent on eaeh side of the rectum. 
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Identify the broad ligament of the uterus . The broad ligament of the uterus is forrr 
by tvvo layers of peritoneum that extend from the lateral side of the uterus to the le 
pelvie vvall. The uterine tube is eontained vvithin the superior margin of the broad 
ligament. The broad ligament has three parts (Fig. 5.31) : [G 236; L 269; N 370; R 
e 278] 


o Mesosalpinx (Gr. salpinx , tube) à€" supportsthe uterine tube 

o Mesovarium à€" attaehes the ovary to the posterior aspeet of the broad liga 

o Mesometrium à€" the part of the broad ligament that is belovv the attaehme 
the mesovarium 

The tissue enelosed betvveen the tvvo layers of the broad ligament is ealled paramet 
(Gr. para , beside; metra , vvomb, uterus). 

Identify the round ligament of the uterus , vvhieh is visible through the anterior layi 
the broad ligament (Fig. 5.31 ). Observe that the round ligament of the uterus passe 
over the pelvie brim and exits the abdominal eavity by passing through the deep ingi 
ring, lateral to the inferior epigastrie vessels. The round ligament of the uterus pass 
through the inguinal eanal and ends in the labium majus. 

Identify the ovarian ligament , vvhieh is a fibrous eord vvithin the broad ligament the 
eonneets the ovary to the uterus. 

Identify the suspensory ligament of the ovary , vvhieh is a peritoneal fold that eove 
ovarian vessels. The suspensory ligament of the ovary extends into the greater pelvi: 
from the superior aspeet of the ovary. 


. The endopeivie faseia (extraperitoneal faseia) eontains eondensations of eonneetive 
tissue that passively support the uterus. Study an illustration and note the follovving: 

251; L 270; N 364; C 305] 

o IJterosaeral (saerogenital) ligament à€" extends from the cervix to the saeri 
The uterosacral ligament underlies the oterosaeral fold . 

o Transverse eervieal ligament (eardinal ligament ) à€" extends from the eer' 
the lateral vvall of the pelvis. 

o Poboeervieal (pobovesieal) ligament à€" extends from the pubis to the eerv 


eiinieal eorrelation 
Pelvie Peritoneum 

As the urinary bladder fills, the peritoneal refleetion from the anterior abdomi 
wall to the bladder is elevated above the level of the pubis. A filled urinary 
bladder ean be approaehed with a needle superior to the pubis without enterii 
the peritoneal eavity. 


Seetion of the Pelvis 

The pelvis vvill be divided in the midline. First, the pelvie viseera and the soft tissues of the 
perineum vvill be cut in the midline vvith a sealpel. The pubic symphysis and vertebral colum 
to vertebral level L3) vvill be cut in the midline vvith a savv. Subsequently, the right side of t 
body vvill be transeeted at vertebral level L3. The left lovver limb and left side of the pelvis 
remain attaehed to the trunk. 
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Figure 5.31. Parts of the broad ligament of the uterus. 
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Both halves of the pelvis will be used to disseet the pelvie viseera, pelvie vasculature, and n 
of the pelvis. One half of the pelvis will be used to demonstrate the muscles of the pelvie 
diaphragm. 

• Begin this disseetion with a new sealpel blade. 

• Use your hand to position the uterus in the midline. Use a sealpel to divide the oteri 
its median plane. Extend the cut through the cervix and into the fornix of the vaginé 

• Beginning posterior to the pubic symphysis, make a midline cut through the superior 
surface of the urinary bladder. Open the bladder and sponge the interior, if neeessai 

. Identify the internal urethral orifiee and insert a probe. Using the probe as a guide, 
through the inferior part of the bladder, dividing the urethra. 


Extend the midline cut in the posterior direetion. Cut through the anterior and postí 
walls of the rectum and the distal part of sigmoid eolon. Sponge them elean. 





In the perineum, insert the tip of a probe into the external urethral orifiee. Use the 
probe as a guide to make a midline cut through the elitoris, dividing it into right and 
sides. Extend this cut posteriorly, dividing the urethra and vagina into right and left 
sides. 

In the midline, cut through the perineal membrane, perineal body, and anal eanal. 
Extend the cut to the tip of the coccyx. 

Use a saw to make two cuts in the midline: 


o Pubic symphysis à€" cut through the pubic symphysis from anterior to poste 

o Saemm à€" turn the eadaver to the prone position. Cut through the sacrum 
posterior to anterior. Do not allow the saw to pass between the soft tissue 
structures that were cut with the sealpel. Spread the opening and extend th( 
midline cut as far superiorly as the body of the third lumbar vertebra. 
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Figure 5.32. The uterus. A. Goronal seetion. B. Midsagittal seetion. 
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Return the eadaver to the supine position. To mobilize the right lower limb, use a se 
to cut the right eommon iliae vein, right eommon iliae artery, and right ovarian vess 

















Cut the right ureter and the branehes of the right lumbar plexus. 

• In the transverse plane, cut the psoas major muscle and the quadratus lumborum mi 
at vertebral level L3. Use the saw to cut horizontally through the right half of the 
intervertebral dise between L3 and L4. Now, the right lower limb ean be removed. 

. eiean the rectum and anal eanal. 


Female Internal Genitalia [G 232; L 268, 269; N 360, 365; R 357 
274] 


• Study the cut surface of the seetioned speeimen. Use an illustration to guide you. 

. Traee the seetioned urethra anteroinferiorly from the urinary bladder to the externi 
urethral orifiee . Attempt to identify the external urethral sphineter muscle that 
surroundsthe urethra. The external urethral sphineter muscle may be difficult to se^ 

. In the seetioned speeimen, observe the vagina . Identify the vaginal fornix . The vai 
fornix hasfour parts: anterior, lateral (2) , and posterior (Fig. 5.32 ) . Observe thi 
anterior vaginal wall is shorter than the posterior vaginal wall. 

. Observe that the posterior wall of the vagina (near the posterior part of the vaginal 
fornix) is in eontaet with the peritoneum that lines the rectouterine pouch. 
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. Study the uterus (Fig. 5.32 ). Observe that the uterus is tilted approximately 90Á° 
anterior to the axis of the vagina (anteverted). The position of the uterus ehanges a: 
bladder fills, and during pregnaney. [G 237, 283; L 270; N 371; R 358, 359; C 278, 
279] 

. Identify the following features of the uterus (Fig. 5.32A ): 

o Fundus à€" the rounded part of the body that lies superior to the attaehmer 
the uterine tubes 

o Body à€" the part of the uterus between the fundus and the cervix. The vesi 
surface of the body of the uterus faees the vesicouterine pouch and the 
intestinal surface faeesthe rectouterine pouch. Note that the broad ligamei 


attaehed to the lateral surface of the body of the uterus. 

o lsthmus à€" the narrovved portion of the body that is superior to the cervix. 

o Cervix à€" the thiek-vvalled portion of the uterus that protrudes into the vae 
eanal. 

. Identify the uterine eavity . In a eoronal seetion, it is triangular (Fig. 5.32A ). In a 
sagittal seetion, it is a slit (Fig. 5.32B ). 

• Note that the uterine mucosa is ealled endometrium . The thiek muscular vvall of th 
uterus is ealled myometrium . The peritoneal eovering on the surface of the uterus 
ealled perimetrium (Gr. pari , around). The tissues vvithin the broad ligament are a 
parametrium (Gr. para , beyond). 

• Identify the uterine tube (Fig. 5.32A ). Use your fingers to follovv the uterine tube a 
passes laterally vvithin the mesosalpinx. Observe: 

o lsthmus à€" the narrovv, medial one-third of the uterine tube 

o Ampulla à€" the vvidest and longest part of the uterine tube 

o lnfundibulum à€" the funnel-like end of the uterine tube 

o Fimbriae à€" multiple proeesses that surround the distal margin of the 
infundibulum 

• Observe the ovary . The ovary is ovoid, vvith a tubal (distal) extremity and a uterini 
(proximal) extremity . The ovarian vessels enter the tubal extremity of the ovary, e 
the ligament of the ovary is attaehed to the uterine extremity. 

. The ovary sits in the ovarian fossa . The ovarian fossa is a shallovv depression in the 
lateral pelvie vvall bounded by the ureter, external iliae vein, and uterine tube. 

. Revievv the abdominal origin and course of the ovarian vessels. Note that they pass 
through the suspensory ligament of the ovary . 


Disseetion Review 


Revievv the position of the female pelvie viseera vvithin the lesser pelvis. Visit a 


disseetion table with a male eadaver and observe the position of the male pelvie vis( 

• Review the peritoneom in the female pelvie eavity. Visit a disseetion table with a m; 
eadaver and eompare differenees in the female and male peritoneom (Figs. 5.17 ane 
). 

• Traee the round ligament of the uterus from the superficial inguinal ring to the uter 

• Visit a table with a male eadaver and traee the ductus deferens from the epididymis 
the ejaculatory duct, noting its relationships to vessels, nerves, the ureter, and the 
seminal vesiele. 

• eompare the pelvie course of the ductus deferens with the pelvie course of the roun 
ligament of the uterus. 

. Review the parts of the broad ligament and review the function of the endopelvie fa 
in passive support of the uterus. 


IJrínary Bladder, Rectum, and Anal Ganal 
Disseetion Overview 

The urinary bladder is a reservoir for urine. When empty, it is loeated within the pelvie eavi 
When filled, it extends into the abdominal eavity. The urinary bladder is a retroperitoneal o 
that is surrounded by endopelvie faseia . Between the pubic symphysis and the urinary blad 
there is a potential spaee ealled the retropubic spaee (prevesieal spaee) (Fig. 5.30 ). The 
retropubic spaee is filled with fat and loose eonneetive tissue that aeeommodates the expar 
of the urinary bladder. The pubovesical ligament is a eondensation of faseia that ties the n( 
of the urinary bladder to the pubis aeross the retropubic spaee. The pubovesical ligament d( 
the inferior limit of the retropubic spaee (Fig. 5.30 ). The lower one-third of the rectum is 
surrounded by endopelvie faseia. The middle and upper thirds of the rectum are partially 
eovered by peritoneum (Fig. 5.30 ). 

The order of disseetion will be as follows: The parts of the urinary bladder will be studied. 1 
interior of the urinary bladder will be studied. The interior of the rectum and anal eanal wil 
studied. 


Disseetion instructions 


Urinary Bladder [L 266, 267; N 366] 


• Identify the parts of the urinary bladder (Fig. 5.33 ) : 

o Apex à€" the pointed part direeted tovvard the anterior abdominal vvall. The 
of the orinary 
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bladder ean be identified by the attaehment of the urachus. 

Urachus 



Figure 5.33. Parts of the urinary bladder in the female. 


o Body à€" betvveen the apex and fundus. 

o Fundus à€" the inferior part of the posterior vvall, also ealled the base of th( 
bladder . In the female the fundus is related to the vagina and cervix. 

o Neek à€" vvhere the urethra exits the urinary bladder. In the neek of the urir 
bladder, the vvall thiekens to form the internal urethral sphineter , vvhieh is 
involuntary muscle. 

• Identify the four surfaces of the urinary bladder (Fig. 5.33): 

o Superior à€" eovered by peritoneum 




o Posterìor à€" eovered by peritoneom on its soperior part and by the endope 
faseia on its inferior part 

o Inferolateral (2) à€" eovered by endopelvie faseia 

Examine the wall of the orinary bladder and note its thiekness. The wall of the urin 
bladder eonsists of bundles of smooth muscle ealled the detrosor muscle (L. detrudi 
to thrust out). 

Identify the trigone on the inner surface of the fundus (Fig. 5.34 ) . The angles of tl 
trigone are the internal urethral orifiee and the two orifiees of the ureters . The 

internal urethral orifiee is loeated at the most inferior point in the urinary bladder. 

267; N 366] 

Observe that the mucous membrane over the trigone is smooth. The mucous membr 
lining the other parts of the urinary bladder lies in folds when the bladder is empty I 
will aeeommodate expansion. 

Insert the tip of a probe into the orifiee of the ureter and observe that the ureter pé 
through the wall of the urinary bladder in an oblique direetion. When the urinary ble 
is full (distended), the pressure of the accumulated urine flattens the part of the un 
that is within the wall of the bladder and prevents reflux of urine into the ureter. 


Detmsor muscle 
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Inlernat urelhral arífìee 
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Perineal membrane 
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Tunica albitginea 
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Dorsal nerve and artery of ditoris 
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Figure 5.34. LJrinary blaeJeJer aneJ urethra in the female seen in frontal seetion. 
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. FineJ the ureter where it erosses the external iliae artery or the bifurcation of the 
eommon iliae artery. Use a probe to follow the ureter to the fundus of the urinary 
bladder. Observe that the ureter erosses inferior to the uterine artery and superior 

the vaginal artery . [G 234; L 268; N 400; R 356; C 285] 


eiinieal eorrelation 
Kidney Stones 

Kidney stones pass through the ureter to the urinary bladder and they may 
beeome lodged in the ureter. The point where the ureter passes through the v 
of the urinary bladder is a relatively narrow passage. If a kidney stone beeom 
lodged, severe eolieky pain results. The pain stops suddenly onee the stone 












passes into the bladder. 


Rectum and Anal Ganal [G 211, 232; L 272; N 360, 393; R 357; ( 
274, 309] 


• Reeall that the rectum begins at the level of the third saeral vertebra. Observe the 
seetioned pelvis and note that the rectum follovvs the curvature of the sacrum. 

. Identify the ampulla of the rectum (Fig. 5.35 ) . At the ampulla, the rectum bends 


approximately 80A° posteriorly (anoreetal flexure ) and is continuous vvith the anal 
eanal. 

• Examine the inner surface of the rectum. Note that the mucous membrane is smootl 
except for the presenee of transverse reetal folds . There is usually one transverse i 
fold on the right side and tvvo on the left side. The transverse reetal folds may be 
difficult to identify in some eadavers. 



Circular muscle 


Levator ani m. and faseia 


Superficial 


extemal anal 
sphineter m. 


I Anal coiumn 

Anal valve ’ Blended with put)orectalis m. 


Figure 5.35. Rectum, anal eanal, and anal sphineter muscles. 


Observe that the anal eanal is only 2.5 to 3.5 em in length. The anal eanal passes ou 
the pelvie eavity and enters the anal triangle of the perineum. 












. Examine the inner surface of the anal eanal (Fig. 5.35 ). Note that the mucosal feati 
of the anal eanal may be diffieolt to identify in older individuals, but attempt to ide 
the follovving: 

o Anal eolnmns à€" 5 to 10 longitudinal ridges of mucosa in the proximal part 
the anal eanal. The anal columns eontain branehes of the snperior reetal art 

and vein . 

o Anal valves à€" semilunar folds of mucosa that unite the distal ends of the a 
columns. External to eaeh anal valve is a small poeket ealled an anal sinus. 

o Peetinate line à€" the irregular line formed by all of the anal valves. 

. The anal sphineter muscles surround the anal eanal. Identify the external anal sphir 
muscle and the internal anal sphineter muscle in the seetioned speeimen (Fig. 5.35 
The longitudinal muscle of the anal eanal separates the tvvo sphineter muscles. If yo 
have difficulty identifying them, use a nevv sealpel blade to cut another seetion thro 
the vvall of the anal eanal to improve the elarity of the disseetion. 


eiinieal eorrelation 
Hemorrhoids 

In the anal columns, the superior reetal veins of the hepatie portal system 
anastomose with middle and inferior reetal veins of the inferior vena eaval 
system. An abnormal inerease in blood pressure in the hepatie portal system 
causes engorgement of the veins eontained in the anal columns, resulting in 
internal hemorrhoids . Internal hemorrhoids are eovered by mucous memb 
and are relatively insensitive to painful stimuli because the mucous membran 
innervated by autonomic nerves. 

External hemorrhoids are enlargements of the tributaries of the inferior ree 
veins. External hemorrhoids are eovered by skin and are very sensitive to pai 
stimuli because they are innervated by somatie nerves (inferior reetal nerves] 
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Disseetion Review 


• Use the disseeted speeimen to revievv the features of the urinary bladder, rectum, a 
anal eanal. 

• Revievv the relationships of the uterus, vagina, and ureters to the rectum and fundu: 
the urinary bladder. 

• Visit a disseetion table vvith a male eadaver and revievv the relationships of the semi 
vesieles, ampulla of the ductus deferens, and ureters to the rectum and fundus of th 
urinary bladder. 

. Revievv the kidney, the abdominal course of the ureter, the pelvie course of the urel 
and the function of the urinary bladder as a storage organ. 

• Revievv the female urethra. Visit a table vvith a male eadaver and revievv the parts o 
male urethra. 

. Revievv all parts of the large intestine and reeall its function in absorption of vvater í 
in eompaetion and elimination of feeal material. 

. Reeall that the external anal sphineter muscle iseomposed of skeletal muscle and is 
under voluntary eontrol, vvhereas the internal anal sphineter muscle is eomposed of 
smooth muscle and is involuntary. 


Internal lliae Artery and Saeral Plexus 
Disseetion Overview 

Anterior to the saeroiliae articulation, the eommon iliae artery divides to form the externa 
internal iliae arteries (Fig. 5.36 ) . The external iliae artery distributes to the lovver limb a 
the internal iliae artery distributes to the pelvis. The internal iliae artery has the most varii 
branehing pattern of any artery, and it is vvorth noting at the outset of this disseetion that 
must use the distribution of the branehes to identify them, not their pattern of branehing 
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Fjgure 5.36. Branehes of the internal iliae artery in the female. 


The internal iliae artery eommonly divides into an anterior division and a posterior division. 
Branehes arising from the anterior division are mainly viseeral (branehes to the orinary blad* 
internal genitalia, external genitalia, rectum, and gluteal region). Branehes arising from thí 
posterior division are parietal (branehes to the pelvie walls and gluteal region). 

The order of disseetion will be as follows: The branehes of the anterior division of the interr 
iliae artery will be identified. The branehes of the posterior division of the internal iliae art 
will be identified. The nerves of the saeral plexus will be disseeted. Finally, the pelvie porti 
the sympathetie trunk will be disseeted. 

Disseetion instructions 

Blood Vessels [G 242; L 274; N 400, 402; C 285] 

. The internal iliae vein is typieally plexiform. To elear the disseetion field, remove al 
tributaries to the internal iliae vein. 

. Identify the eommon iliae artery and follow it distally until it bifurcates. 



Identify the internal iliae artery . Use blunt disseetion to follovv the internal iliae ar 
into the pelvis. 

Identify the branehes of the anterior division of the internal iliae artery (Fig. 5.36 ): 

o IJmbilieal artery à€" in the medial umbilical fold, find the medial umbilical 
ligament (the obliterated portion of the umbilical artery) and use blunt disst 
to traee it posteriorly to the 
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umbilical artery. Note that several superior vesieal arteries arise from the 
inferior surface of the umbilical artery and deseend to the superolateral asp( 
the urinary bladder. 

o Obturator artery à€" passes through the obturator eanal. Find the obturator 
artery vvhere it enters the obturator eanal in the lateral vvall of the pelvis, ai 
follovv the artery posteriorly to its origin. In about 20%of eases, an aberrant 
obturator artery (a braneh of the external iliae artery) erosses the pelvie bri 
and is at risk of injury during surgical repair of a femoral hernia. 

o IJterine artery à€" courses along the inferior attaehment of the broad ligam 
Use blunt disseetion to traee it to the lateral aspeet of the uterus and note t 
passes superior to the ureter. The uterine artery divides into a large superior 
braneh to the body and fundus of the uterus and a smaller braneh to the een 
and vagina. Observe the elose relationship of the lateral part of the vaginal f 
to the uterine artery. In a living person, the pulsations of the uterine artery 
be felt through the lateral part of the vaginal fornix. 

o Vaginal artery à€" passes aeross the floor of the pelvis, inferior to the urete 
The vaginal artery supplies the vagina and the urinary bladder. Note that the 
ureter passes betvveen the vaginal artery and the uterine artery. 

o Middle reetal artery à€" courses medially tovvard the rectum. To eonfirm th( 
identity of the middle reetal artery, follovv it to the rectum. 

o Internal pudendal artery à€" exits the pelvie eavity by passing through the 
greater seiatie foramen inferior to the piriformis muscle. The internal puden 
artery often arises from a eommon trunk vvith the inferior gluteal artery. 


o Inferior gluteal artery à€" usually passes out of the pelvie eavity betvveen v€ 
rami S2 and S3. The inferior gluteal artery exits the pelvis by passing througf 
greater seiatie foramen inferior to the piriformis muscle. The inferior gluteal 
artery may share a eommon trunk vvith the internal pudendal artery, or less 
eommonly, vvith the superior gluteal artery. 

• Identify the branehes of the posterior division of the internal iliae artery (Fig. 5.36 ) 

o lliolumbar artery à€" passes posteriorly, then aseends betvveen the lumbosa 
trunk and the obturator nerve. It may arise from a eommon trunk vvith the le 
saeral artery. 

o Lateral saeral artery à€" gives rise to a superior braneh and an inferior bran 
Observe the inferior braneh that passes anterior to the saeral ventral rami. 

o Superior gluteal artery à€" usually exits the pelvie eavity by passing betvvee 
lumbosacral trunk and the ventral ramus of spinal nerve 51. 

• Use an illustration to study the vesieal venous plexus, uterine venous plexus, vagit 
venous plexus , and reetal venous plexus . All of these plexuses drain into the intei 
iliae vein. 


eiinieal eorrelation 
IPterine Artery 

The elose proximity of the ureter and the uterine artery near the iaterai forni> 
the vagina is of eiinieai importanee. During hystereetomy, the uterine artery i 
tied off and cut. The ureter may be unintentionaliy eiamped, tied off, and cut 
vvhere it erosses the uterine artery. This wouid have serious consequences for 
eorresponding kidney. To reeaii this reiationship, use the mnemonie deviee 
á€oewater under the bridge.á€* The á€oewaterá€* is urine; the á€oebridgeá 
is the uterine artery. 


Nerves [G 206, 242; L 275; N 412, 499; R 470; C 313] 

The somatie plexuses of the pelvie eavity are the saeral plexus and eoeeygeal plexus . Thes 





plexuses are loeated betvveen the pelvie viseera and the lateral pelvie vvall, vvithin the 
endopelvie faseia. These somatie nerve plexuses are formed by contributions from ventral n 
of spinal nerves L4 to S4. The primary viseeral nerve plexus of the pelvie eavity is the inferii 
hypogastrie plexus . It isformed by contributions from the hypogastrie nerves, sympathetie 
trunks, and pelvie splanehnie nerves. 

• Use your fingers to disseet the rectum from the anterior surface of the sacrum and 
coccyx. 

• Retraet the rectum medially and identify the saeral plexus of nerves. The saeral ple 
elosely related to the anterior surface of the piriformis muscle. Verify the follovving 

5.37 ) : 

o The lumbosacral trunk (ventral rami of L4 and L5) joinsthe saeral plexus. 

o The ventral rami of 52 and 53 emerge betvveen the proximal attaehments of 
piriformis muscle. 

o The seiatie nerve is formed by the ventral rami of spinal nerves L4 through S 
The seiatie nerve exits the pelvis by passing through the greater seiatie forar 
usually inferior to the piriformis muscle. 

o The superior gluteal artery usually passes betvveen the lumbosacral trunk a 
the ventral 
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ramus of spinal nerve S1 , and exits the pelvis by passing superior to the 
piriformis muscle. 



Rectum 


Superiorgluteal a. 
Inferior gluteal a. 


Pelvie splanehnie 
nerves 


Pudendal nerve 


Seiatie nerve 


Lumt)Osacral trunk 


Ventral primary rami: 

51 

52 

53 

54 


Figure 5.37. Saeral plexus of nerves in the female. 


o The inferior gluteal artery usually passes betvveen the ventral rami of spina 
nerves S2 and S3 . The inferior gluteal artery exits the pelvis by passing infe 
to the piriformis muscle. 

o The pudendal nerve reeeives a contribution from the ventral rami of spinal 
nerves S2, S3, and S4. The pudendal nerve exits the pelvis by passing inferior 
the piriformis muscle. 

Identify the pelvie splanehnie nerves (nervi erigentes) . Pelvie splanehnie nerves ar 
branehes of the ventral rami of spinal nerves S2 through S4 (Fig. 5.37 ). Pelvie splanr 
nerves earry preganglionie parasympathetie axons for the innervation of pelvie orgar 
and the distal gastrointestinal traet (from the left eolie flexure through the anal ean 

[G 247; L 275, 276; N 412; C 313] 

The saeral portion of the sympathetie trunk is loeated on the anterior surface of th 
sacrum, medial to the ventral saeral foramina. Identify the follovving: 

o Sympathetie trunkà€" continues from the abdominal region into the pelvis. 
sympathetie trunks of the tvvo sides join in the midline near the level of the 
coccyx to form the ganglion impar. 







o Gray rami communicantes à€" eonneet the sympathetie ganglia to the saera 
ventral rami. Eaeh gray ramus communicans earries postganglionie sympathe 
fibers to a ventral ramus for distribotion to the lower extremity and the 
perineum. 

o Saeral splanehnie nerves à€" arise from two or three of the saeral sympathe 
ganglia and pass direetly to the inferior hypogastrie plexus . Saeral splanehr 
nerves earry sympathetie fibers that distribute to the pelvie viseera. 


eiinieal eorrelation 
Pelvie Nerve Plexuses 

The pelvie splanehnie nerves (parasympathetie outflow of S2, S3, and S4) are 
elosely related to the lateral aspeets of the rectum. The inferior hypogastrie 
plexus is loeated in the eonneetive tissue lateral to the uterus. These autonon 
nerve plexuses ean be injured during surgery, causing loss of bladder eontrol. 


Disseetion Review 

. Review the abdominal aorta and itsterminal branehes. 

• Use the disseeted speeimen to review the branehes of the internal iliae artery. Revií 
the region supplied by eaeh braneh. 

. Review the relationship of the uterine and vaginal arteries to the ureter. 

. Review the formation of the saeral plexus and the branehes that were disseeted in t 
pelvis. 

. Use the disseeted speeimen and an illustration to review the course of the pudendal 
nerve from the pelvie eavity to the urogenital triangle. 


Pelvie Diaphragm 
Disseetion Overview 





The pelvie diaphragm is the muscular floor of the pelvie eavity. The pelvie diaphragm is for 
by the levator ani muscle and coccygeus muscle plus the faseiae eovering their superior and 
inferior surfaces (Fig. 5.38A, B ) . The pelvie diaphragm extends from the pubic symphysis t 
coccyx. Laterally, the pelvie diaphragm is attaehed to the faseia eovering the obturator inte 
muscle. The urethra and vagina and the anal eanal pass through midline openings in the pel' 
diaphragm ealled the urogenital hiatus and anal hiatus , respeetively. 

Disseetion instructions 

. Perform the disseetion of the pelvie diaphragm on one side of the eadaver. Save the 
with the best disseetion of arteries and nerves for review. [G 202, 205; L 278, 279; 
356, 357; C 287, 289] 

• Retraet the urinary bladder, uterus, and rectum toward the midline. 

• Use blunt disseetion to remove any remaining fat and eonneetive tissue from the su|: 
surface of the pelvie diaphragm. 

• To find the tendinous areh of the levator ani muscle (Fig. 5.38A ), palpate the mee 
surface of the isehial spine and then loeate the obturator 
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eanal. The tendinous areh lies just inferior to a line eonneeting these two structures 
Note that the tendinous areh is the superior edge of the pelvie diaphragm. 


J 
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Figure 5.38. Pelvie diaphragm in the female. A. Left lateral view. B. Inferior view. 
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Identify the three muscles that form the levator ani muscle . The muscles are ident 
by their proximal attaehments. Learn, but do not disseet, their distal attaehments. 
Identify the follovving: 

o Puborectalismuscle à€" itsproximal attaehment isthe body of the pubis. It: 
distal attaehment is the puborectalis muscle of the opposite side (in a midlin 
raphe). The puborectalis muscle forms the lateral boundary of the urogenita 
hiatus. The tvvo puborectalis muscles form a à€oepuborectal sling,à€* vvhieh 
causes the anoreetal flexure at the ampulla of the rectum 
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(Fig. 5.35 ). During defeeation, the puborectalis muscles relax, the anoreetal 
flexure straightens, and the elimination of feeal matter is faeilitated. 

o Pubococcygeus muscle à€" its proximal attaehment is the body of the pubis 
distal attaehment is the coccyx and the anoeoeeygeal raphe . 

o lliococcygeus muscle à€" itsproximal attaehment is the tendinous areh. Its i 
attaehment isthe coccyx and the anoeoeeygeal raphe. 

The levator ani muscle supportsthe pelvie viseera and resists inereases in intra- 
abdominal pressure. 

Identify the coccygeusmuscle . The coccygeus muscle eompletes the pelvie diaphra 
posteriorly. The proximal attaehment of the coccygeus muscle is the isehial spine an 
distal attaehment is the lateral border of the coccyx and the lovvest part of the saer 

Plaee the fingers of one hand in the isehioanal fossa and the fingers of the other har 
the superior surface of the pelvie diaphragm. Palpate the thinness of the pelvie 
diaphragm. 

Observe that the obturator internus muscle forms the lateral vvall of the isehioanal 
fossa. The proximal attaehment of the obturator internus muscle is the margin of th 
obturator foramen and inner surface of the obturator membrane. The distal attaehn 
of the obturator internus muscle vvill be studied vvhen the gluteal region is disseeted 
Superior to the tendinous areh of the levator ani muscle, the obturator internus mu£ 
forms the lateral vvall of the pelvie eavity. Inferior to the tendinous areh, the obturc 
internus muscle forms the lateral vvall of the perineum. 


• Use your textbook to learn the general pattern of lymphatie drainage of the pelvis a 
the loeation of eaeh of the follovving groups of lymph nodes: [G 213, 244, 245; L 29 
406; R361; C 285] 

o Internal iliae nodes 
o External iliae nodes 
o eommon iliae nodes 
o Saeral nodes 
o Lumbar nodes 


Disseetion Review 

• Use the disseeted speeimen to revievv the proximal attaehment and aetion of eaeh 
muscle of the pelvie diaphragm. 

. Revievv the relationship of the branehes of the internal iliae artery to the pelvie 
diaphragm. 

• Revievv the relationship of the saeral plexus to the pelvie diaphragm. 

• Use an illustration to revievv the role played by the pelvie diaphragm in forming the 
boundary betvveen the pelvie eavity and the perineum. Revievv the function of the p 
diaphragm and perineal body in supporting the pelvie and abdominal viseera. 

• Use an illustration to revievv the lymphatie drainage from the pelvis and perineum. 
Realize that structures in the perineum (including the labia majora and the lovver pó 
the anal eanal) drain into superficial inguinal lymph nodes. The lymphatie drainage ( 
ovary follovvs the ovarian vessels to the lumbar ehain of nodes, bypassing the pelvie 
drainage systems. 

• Revievv the formation of the thoraeie duct to eomplete your understanding of the lyr 
drainage from this region. 

• Visit a disseetion table vvith a male eadaver and perform a eomplete revievv of the 
disseeted male pelvis. 
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ehapter 6 

The Lovver Limb 


The fonetional requirements of the lower limb are weight bearing, loeomotion, and mainter 
of equilibrium. As such, it is constructed for strength at the eost of mobility. The lower limt 
divided into four parts: hip , thigh , leg , and foot (Fig. 6.1 ) . It is worth noting that the te 
leg refers only to the portion of the lower limb between the knee and ankle, not to the enti 
lower limb. 

Surface Anatomy [G 365; L 87; N 485; C 364] 

The surface anatomy of the lower limb ean be studied on a living subject or the eadaver. PL 
the eadaver in the supine position and palpate the following structures (Fig. 6.1): 

• lliae erest 

• Anterior superior iliae spine 
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Figure 6.1. Surface anatomy of the lower limb. 
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Superficíal Veins and Cutaneous Nerves 
Disseetion Overview 

The order of disseetion will be asfollows: The entire lower limb will be skinned. The soperfi 
veins and cutaneous nerves will be disseeted. The subcutaneous eonneetive tissue and fat w 
removed leaving seleeted superficial veins and cutaneous nerves intaet. The deep faseia of i 
thigh will be studied. 

Disseetion lnstructions 
Skin ineisions 

• The objeetive is to remove the skin from the lower limb, leaving the superficial fase 
superficial veins, and cutaneous nerves undisturbed. Refer to Figure 6.2A . 

• Make a cut from the anterior superior iliae spine (D) along the inguinal ligament to t 
pubic tubercle. Extend this cut around the medial side of the thigh to the posterior 
surface of the thigh (E). If the abdomen and perineum have been disseeted, this cut 
been made previously. 

• Make a vertieal cut from the midpoint of the inguinal ligament (F) passing over the 
patella to the dorsum of the foot (G). 
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. Make a cut aeross the dorsum of the foot at the webs of the toes (H to H). The skin i 
very thin on the dorsum of the foot. Do not cut too deep. 


• « « 4 




Figure 6.2. Skin ineisions. 


. Make one cut aiong the dorsai midiine of eaeh toe to the proximai end of the naii (H 
P). 

• Remove the skin from the thigh, ieg, and dorsum of the foot as far iateraiiy and mee 
as possibie. Make as many transverse skin ineisions as are needed to speed up the 
skinning proeess. 

• Turn the eadaver into the prone position and refer to Figure 6.2B . 

• If not already done during the disseetion of the pelvis, remove the skin from the glu1 
region. Make a midline ineision and work from medial to lateral. Detaeh the skin alo 
line J à€"K and the lateral side of the hip and plaee it in the tissue eontainer. 










. Make a cut along the midline of the thigh and leg from the gluteal fold to the heel (f 
I). 

• Extend the previous transverse skin ineisions around the limb to join ineision Eà€"l. I 
at line Eà€"l and work both medially and laterally. Remove the skin eompletely frorr 
lower limb and plaee it in the tissue eontainer. 

• Remove the skin from the sole of the foot using the cuts indieated in Figure 6.2C . T 
skin is thiek over the heel and over the heads of the metatarsal bones, but it is thinr 
on the toes and the instep. 


Atlas Referenees: 

G = Grant's Atlas, 12th ed., page number 
L = LWW Atlas of Anatomy , Ist ed., page number 
N = Netter's Atlas, 4th ed., plate number 
R = Golor Atlas of Anatomy, 6th ed., page number 
e = eiemente's Atlas, 5th ed., plate number 


Superficial Faseia of the Posterior Lower Limb [G 359, 364; L 89 
545; R474, 489; C 382, 412] 

. With the eadaver still in the prone position, examine the structures eontained in the 
superficial faseia of the posterior aspeet of the lower limb (Fig. 6.3B ) . 

. Find the small saphenous vein where it passes posterior to the lateral malleolus at t 
ankle (Fig. 6.3B ). The small saphenous vein arises from the lateral end of the dorsal 
venous areh . eiean the small saphenous vein and follow it superiorly until it piereei 
deep faseia in the popliteal fossa where it drains into the popliteal vein. 

. Identify the sural nerve (L. sura , ealf of the leg). The sural nerve pierees the deep 
faseia halfway down the posterior aspeet of the leg and courses parallel to the small 
saphenous vein. The sural nerve innervates the skin of the lateral aspeet of the ankl 
foot. 





Use an illustration to study the cutaneous innervation of the posterior surface of the 
lower limb and note the following: 


o Cluneal nerves innervate the skin of the gluteal region (L. clunis , buttock) ( 
6.3B ): 

> Superior cluneal nerves à€" branehes of the dorsal rami of L1 to L3 
innervate the upper buttock. 

■ Middle cluneal nerves à€" branehes of the dorsal rami of 51 to 53 
innervate the middle part of the buttock. 

> Inferior cluneal nerves à€" branehes of the posterior cutaneous nerv 
the thigh wrap around the inferior border of the gluteus maximus mu 
and innervate the skin over the lower part of the buttock. 

o Posterior cutaneous nerve of the thigh à€" lies deep to the deep faseia (Fie 
6.3B , ghosted ). Branehes of the posterior cutaneous nerve pieree the deep 
faseia to supply the skin on the posterior surface of the thigh and popliteal fi 

. Remove all remnants of superficial faseia from the posterior aspeet of the gluteal n 
thigh, and leg. Preserve the deep faseia, cutaneous nerves, and superficial veinstha 
have disseeted. 


Superficial Faseia of the Anterior Lower Limb [G 359, 364; L 88; 
544; R 478, 492; C 368, 398, 406] 


. Turn the eadaver to the supine position and refer to Figure 6.3A 


. Find the great saphenous vein (Gr. saphenous , manifest; obvious) where it arisesfr 
the medial 
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end of the dorsal venous areh of the foot (Fig. 6.3A ). Use blunt disseetion to follov 
proximally. Note the following: 


o At the ankle, the great saphenous vein passes anterior to the medial malleol 
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Figure 6.3. Cutaneous nerves and superficial veins of the lower limb. A. Ant( 
view. B. Posterior view. 


o At the knee, it passes over the posterior border of the medial epieondyle of 1 
femur. 

o Beginning at the level of the knee, the great saphenous vein courses 
anterolaterally to eventually lie on the anterior surface of the proximal thigi 

o Perforating veins eonneet the great saphenous vein to the deep venous systr 

o Many superficial veins join the great saphenous vein, and some of these are ( 
large. Most of these are not named. 
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o The aeeessory saphenous vein drainsthe superficial faseia and skin of the n 
side of the thigh (Fig. 6.3A ). 

o Three small superficial veins (superficial external pudendal, superficial 
epigastrie , and superficial circuniflex iliae ) join the great saphenous vein i 
its proximal end. 

About 4 em inferior to the inguinal ligament, the great saphenous vein passes deepl^ 
through the saphenous opening and drains into the femoral vein. The saphenous op( 
is an opening in the deep faseia that will be disseeted later. 

Use an illustration to study the cutaneous innervation of the anterior surface of the 
limb and note the following (Fig. 6.3A ): 

o Lateral femoral cutaneous nerve à€" passes deep to the lateral end of the 
inguinal ligament and innervates the skin of the lateral thigh. 

o Anterior cutaneous branehes of the femoral nerve à€" innervate the skin o 
anterior thigh. These branehes enter the superficial faseia lateral to the greé 
saphenous vein. 


o Cutaneous branehes of the obturator nerve à€" innervate the skin of the nn 
thigh. 

o Saphenous nerve à€" a braneh of the femoral nerve that pierees the deep fe 
on the medial aspeet of the knee and aeeompanies the great saphenoos vein 
the leg. The saphenoos nerve innervates the skin on the anterior and medial 
aspeets of the leg and the medial side of the ankle and foot. 

. In the distal third of the leg, identify the superficial fibular nerve . The soperfieial 
fibolar nerve piereesthe deep faseia proximal to the lateral malleolos. Follovv the 
soperfieial fibolar nerve distally and note that it innervates the dorsum of the foot a 
sends dorsal digital nerves to the skin of the toes. 

. The skin betvveen the first toe and the seeond toe is innervated by the dorsal digital 
branehes of the deep fibular nerve . This innervation pattern is used for the assessi 
of deep fibular nerve function. 

. Identify the superficial inguinal lymph nodes . Tvvo subgroups ean be identified (Fie 
): 


o Horizontal group à€" about 2 em belovv the inguinal ligament 
o Vertieal group à€" around the proximal end of the great saphenous vein 

. Note that the superficial inguinal lymph nodes eolleet lymph from the lovver limb, in 
part of the anterior abdominal vvall, gluteal region, perineum, and external genitalií 
The superficial inguinal lymph nodes drain into the deep inguinal lymph nodes . Do 
attempt to disseet the deep inguinal lymph nodes at this time. 

. Remove the remnants of superficial faseia from the anterior thigh, leg, and foot. 
Preserve the superficial veins, cutaneous nerves, and deep faseia. 

. Examine the deep faseia of the lovver limb. It is named regionally: faseia lata (L. lat 
broad) in the thigh, emral faseia in the leg, and pedal faseia in the foot. The latera 
portion of the faseia lata is particularly strong and is ealled the iliotibial traet. 


eiinieal eorrelation 


Great Saphenous Vein 

Superficial veins and perforating veins have valves that prevent the baekflovv 
blood. If these valves beeome ineompetent, then the veins beeome distended 
eondition knovvn as varieose veins. 

Portions of the great saphenous vein may be removed and used as graft vess 
in eoronary bypass surgery. The distal end of the vein is attaehed to the aorte 
reversing the direetion of blood flovv through the vessel so that the valves do 
impede the flovv of blood. 


Disseetion Review 


. Revievv the superficial faseia of the lovver limb. 

• Traee the course of the superficial veins from distal to proximal. 
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Figure 6.4. Saphenous opening and superficial inguinal lymph nodes. 
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Revievv the loeation and pattern of distribution of eaeh cutaneous nerve that you ha 










disseeted in the lower limb. 


• Review the extent and bony attaehments of the deep faseia and name its parts. 


Anterior Compartment of the Thigh 
Disseetion Overview 

The faseia lata is eonneeted to the femur by intermuscular septa (Fig. 6.5 ) to form the thr( 
faseial eompartments of the thigh: anterior (extensor), medial (addoetor) , and posterior 
(flexor) . The anterior eompartment of the thigh eontainsfive muscles: sartorios , rectus 
femoris, vastus lateralis, vastus intermedius , and vastus medialis . The rectus femoris, 
vastus lateralis, vastus intermedius, and vastus medialis eolleetively are ealled the quadricc 
femoris muscle . The shared aetion of the anterior thigh muscles is extension of the leg. Th 
major blood supply to the lower limb (femoral artery and deep femoral artery) passes throu 
the anterior eompartment of the thigh. [G 368, 369; L 101; N 505; R 455] 

The order of disseetion will be asfollows: The faseia lata of the thigh will be reviewed and i 
saphenous opening will be studied. The anterior surface of the superior part of the faseia la 
will be opened to expose the femoral triangle. The femoral triangle will be disseeted and ití 
eontents traeed distally. The adductor eanal will be disseeted and the sartorius muscle 
identified. The anterior surface of the inferior part of the faseia lata will be ineised and the 
remaining anterior thigh muscles will be studied. 


Anterior eompartment 


Medíal intermuscular septum 



/ Posterior eompartment 

Lateral intermuscular septum 

Figure 6.5. Compartments of the right thigh from an inferior view 


Skeleton of the Thigh 

Refer to a skeleton and Figure 6.6 . 

On the pelvis, identify: [G 380; L 92; N 486; R 436; C 266] 

• Anterior superior iliae spine 

• Anterior inferior iliae spine 
. Peeten pubis 

• Pubic tubercle 

On the femur, identify: [G 380; L 92; N 489; R 439; C 430, 431] 

• Greater troehanter 

• Lessertroehanter 

• Lateral eondyle and lateral epieondyle 
















• Medial eondyle and medial epieondyle 

• Medial sopraeondylar line 

• Adductortubercle 

• Linea aspera 

• Peetineal line 

On the tibia, identify: [G 380; L 94; N 513; R 440; C 446] 

• Tuberosity 

On the patella, identify: 

• Anterior surface 

• Articular surface 


Disseetion instructions 

Saphenous Opening [G 370, 371; L 88; N 544; R 468; C 368] 

. Remove any remnants of soperfieial faseia that remain on the anterior sorfaee of th( 
faseia lata from the level of the ingoinal ligament to the knee. The soperfieial inguir 
lymph nodes must be removed during this step of the disseetion. Preserve the great 
saphenous vein. 

• Follovv the great saphenous vein superiorly and observe that it turns posteriorly to 
disappear approximately 4 em inferior to the inguinal ligament. Use a probe to disse 
the eonneetive tissue around the great saphenous vein vvhere it passes deeply. Inserl 
finger beside the great saphenous vein and move your finger around the vein to defi 
the margins of the saphenous opening (Fig. 6.7 ) . The saphenous opening is a natu 
opening in the faseia lata that is filled vvith a rather vveak layer of faseia. Observe tf 
the great saphenous vein passes through the saphenous opening to enter the deeper 
of the anterior thigh. Traee the great saphenous vein through the saphenous openine 


observe that it drains into the anterior surface of the femoral vein . 

Again insert your finger into the saphenous opening inferior to the great saphenous \ 
Push your 
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finger inferiorly deep to the faseia lata until your fingertip reaehes the level of the 
sartorius muscle. Use seissors to make an ineision through the faseia lata from the 
saphenous opening to the sartorius muscle (Fig. 6.7 , ineision 1). 
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Figure 6.6. Bones of the thigh. A. Anterior view. B. Posterior view. 


Use seissors to make a seeond ineision through the faseia lata that extends laterally 
the superior margin of the saphenous opening, parallel to the inguinal ligament (Fig. 
ineision 2). This ineision should extend laterally to a point that is direetly inferior to 
anterior superior iliae spine. 





• Use seissors to make a third ineision throogh the faseia lata that extends medially fn 
the soperior margin of the saphenoos opening, parallel to the ingoinal ligament (Fig. 
ineision 3). This ineision should extend medially to a point that is direetly inferior to 
pubic tubercle. 

• Use blunt disseetion to separate the faseia lata from deeper structures. Refleet the 1 
of faseia lata medially and laterally. You have opened the superficial boundary (roof 
the femoral triangle. 


Femoral Triangle [G 372, 373; L 103, 104; N 500; R479á€"481; 
372, 377] 

. Identify the femoral triangle (Fig. 6.8 ) . The femoral triangle is bounded superiorly 
the inguinal ligament , laterally by the sartorius muscle , and medially by the addu 
longusmuscle . The base of the femoral triangle is the inguinal ligament and the ap 
loeated inferiorly. 

• The eontents of the femoral triangle are: 

o Femoral nerve and its branehes 
o Femoral artery and some of its branehes 

o Femoral vein and some of its tributaries (notably, the great saphenous vein) 

o Femoral sheath 
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• Identify the femoral sheath (Fig. 6.8 ). The femoral sheath is an extension of 
transversalis faseia into the thigh that envelops the proximal end of the femoral art€ 
and femoral vein, and some deep inguinal lymph nodes. The femoral sheath is subdi' 
into three eompartments (Fig. 6.8 ): 

o Lateral à€" eontaining the femoral artery 
o Intermediate á€“ eontaining the femoral vein 
Medial à€" eontaining lymphaties 
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Figure 6.7. Cuts used to open the femoral triangle. 
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Figure 6.8. Boundaries and eontents of the femoral triangle. 


Note that the lateral to medial arrangement of structures that pass under the inguin 










ligament (including the eontents of the femoral sheath) ean be arranged by use of tl' 
mnemonie deviee NAVL (pronounced navel): femoral N erve, femoral A rtery, femor 
ein, L ymphaties. 

The medial eompartment of the femoral sheath is also ealled the femoral eanal and 
proximal opening into the abdominal eavity is ealled the femoral ring . The femoral 
and femoral ring are seen from the abdominal side of the inguinal ligament. 

Use blunt disseetion to elean the femoral artery and femoral vein vvithin the femori 
triangle. Three small arteries arise from the femoral artery j ust distal to the inguina 
ligament (Fig. 6.9B ) : snperfieial external pndendal artery , snperfieial epigastrie 
artery , and snperfieial circumflex iliae artery . Respeetively, these arteries pass 
medially, superiorly, and laterally from their origin and they supply the superficial f; 
of the abdominal vvall, proximal thigh, and part of the perineum. Do not attempt to 
follovv these vessels. 

Three large arteries arise vvithin the femoral triangle (Fig. 6.9B ): deep artery of th< 
thigh (deep femoral artery , profunda femoris artery), lateral circumflex femora 
artery , and medial circumflex femoral artery . The medial and lateral circumflex 
femoral arteries usually arise from the deep artery of the thigh, but eaeh may arise 
the femoral artery very elose to the origin of the deep artery of the thigh. 
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Preserve the major veins (femoral vein, deep vein of the thigh, great saphenous veir 
but remove their tributaries to elear the disseetion field. 
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Figure 6.9. Arteries of the thigh. 


Inferior to the apex of the femoral triangle, note that the femoral artery eoorses di 
betvveen the sartorios muscle and the adductor longus muscle (Fig. 6.9A ). 

Retraet the femoral artery medially and identify the deep artery of the thigh . The 
artery of the thigh courses parallel to the femoral artery but posterior to the adduct 
longus muscle (Fig. 6.9C ). The deep artery of the thigh supplies the medial and posl 
eompartments of the thigh. 

Identify the lateral circumflex femoral artery . The lateral circumflex femoral artei 
usually arises from the deep artery of the thigh very elose to the femoral artery. Th( 
lateral circumflex femoral artery passes laterally, deep to the proximal end of the n 
femoris muscle, and supplies the muscles and soft tissues of the lateral part of the t 
It has three branehes, eaeh of vvhieh partieipates in an anastomosis: 

o Aseending braneh à€" anastomoses vvith the superior gluteal artery 
o Transverse braneh à€" anastomoses vvith the medial circumflex femoral art€ 






o Deseending braneh à€" courses inferiorly on the anterior surface of the vast 
intermedios muscle and anastomoses with the genicular arteries at the knee 

. Identify the medial circumflex femoral artery . The medial circumflex femoral arte 
typieally arises from the deep artery of the thigh elose to the femoral artery. The m 
circumflex femoral artery passes posteriorly, between the pectineus and iliopsoas 
muscles. In addition to supplying the soft tissues of the region, the medial circumfle 
femoral artery is an important blood supply to the head and neek of the femur. 

• The floor of the femoral triangle is formed by the iliopsoas muscle and the pectineui 
muscle. 

. The iliacus and psoas major muscles eolleetively are named the iliopsoas muscle . T 
proximal attaehment of the iliacus muscle is the iliae fossa and the proximal attaehr 
of the psoas major muscle are the transverse proeesses and bodies of vertebrae T12 
L5. The distal attaehment of the iliopsoas tendon is the lesser troehanter of the fem 
The iliopsoas muscle is a strong flexor of the thigh. 

. The proximal attaehment of the pectineus muscle is the peeten pubis and the super 
ramus of the pubis, and its distal attaehment is the peetineal line of the femur. The 
pectineus muscle adducts and flexes the thigh. 

. Use blunt disseetion to elean the floor of the femoral triangle. 
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. Expose the femoral nerve , which lies on the floor of the femoral triangle on the lat 
side of the femoral artery (Fig. 6.8 ). Follow the femoral nerve inferiorly and observ 
that it divides into numerous branehes. The femoral nerve innervates the anterior tf 
muscles and the skin of the anterior thigh. Its motor branehes will be identified late 

. Verify that the anterior cutaneous branehes of the femoral nerve enter the superf 
faseia by penetrating the faseia lata along the anterior surface of the sartorius musc 
(Fig. 6.3 ). 


eiinieal eorrelation 
Femoral Triangle 




The pulse of the femoral artery ean be palpated about 3 em inferior to the 
midpoint of the inguinal ligament. VVithin the femoral triangle, the femoral 
vessels are aeeessed for diagnostie purposes. A eatheter introduced into the 
femoral artery ean be advaneed proximally into the aorta and its branehes. A 
eatheter introduced into the femoral vein ean be advaneed through the inferie 
vena eava into the right atrium of the heart. 

eiinieal eorrelation 
Femoral Hernia 

The femoral ring is a site of potential herniation. A femoral hernia is a protrus 
of abdominal viseera through the femoral ring into the femoral eanal. A femor 
hernia may beeome strangulated due to the inflexibility of the inguinal ligame 

Adductor Ganal and Sartorius Muscle [G 382; L 102, 103; N 500; 
480; e 377] 

• The adductor eanal is a faseial eompartment loeated deep to the sartorios muscle tt 
conducts the femoral artery and vein through the inferior part of the thigh. The add 
eanal begins at the apex of the femoral triangle and ends at the adductor hiatus, 
is loeated j ust above the knee (Fig. 6.9C ). The femoral vessels pass through the add 
hiatusto reaeh the popliteal fossa. 

• Use seissors to cut the faseia lata along the superficial surface of the sartorius muscl 
The cut should extend from the anterior superior iliae spine to the medial epieondyl 
the femur. 

• Use a probe and your fingers to separate the sartorius muscle from the deep faseia 
is both anterior and posterior to it. Retraet the sartorius muscle laterally so that its 
superior and inferior attaehments ean be defined and its blood and nerve supplies Cc 
identified. The proximal attaehment of the sartorius muscle is the anterior superior 
spine and its distal attaehment is the medial surface of the proximal tibia. Observe 1 
the sartorius muscle erosses both the hip joint and the knee joint. It flexes and later 
rotates the thigh and flexes the leg. 




. Transeet the sartorius muscle near the apex of the femoral triangle. Refleet the dist 
part of the sartorius muscle inferiorly. Posterior to the sartorius muscle observe a sh 
of eonneetive tissue that eneloses the femoral vessels. This eonneetive tissue sheath 
the adductor eanal. 

• Use seissorsto open the adductor eanal and examine the femoral vessels. Observe tf 
the femoral vein lies posterior to the femoral artery . Use blunt disseetion to follov 
femoral artery distally through the adductor hiatus, where its name ehanges to popl 
artery (Fig. 6.9C ). 

. The nerve to vastus medialis and the saphenous nerve aeeompany the femoral vesi 
in the adductor eanal. The nerve to vastus medialis is the motor nerve to the vastus 
medialis muscle, and the saphenous nerve is a cutaneous nerve that innervates the ' 
of the medial side of the leg, ankle, and foot. 


Quadriceps Femoris Muscie [G 377, 382; L 103; N 501; R 481; C 
375] 


. Insert your finger deep to the faseial lata near the apex of the femoral triangle and 
direet it inferiorly toward the knee. Use seissors to make a vertieal cut through the 1 
lata from the apex of the femoral triangle to the patella. Make a transverse ineision 
the faseia lata above the patella. This ineision should extend from the medial femor 
epieondyle to the lateral femoral epieondyle. 

. Use blunt disseetion to release the faseia lata from the anterior surface of the deep( 
structures and open the faseia lata widely. Follow the inner surface of the faseia lat 
laterally with your fingers. Here, the faseia lata is continuous with the lateral 
intermuscular septum (Fig. 6.10 ) . The lateral intermuscular septum is attaehed t( 
linea aspera on the posterior aspeet of the femur. 

. The quadriceps femoris muscle occupies most of the anterior eompartment of the t 
(Fig. 6.10 ). The four parts of the quadriceps femoris muscle are the rectus femoris, 
vastus lateralis, vastus 
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intermedius, and vastus medialis. The tendons of all four muscles unite to form the 
quadriceps femoris tendon . The quadriceps femoris tendon is attaehed to the pate 


The patellar ligament attaehes the patella to the tibial toberosity, so the oltimate 
attaehment of the quadriceps femoris muscle is the tibial tuberosity (Fig. 6.11) . 


Anteríor eompartment 



Posteríor eomoartment 


Lateral intermuscular 
septum 


Adductor eanal 


Figure 6.10. Transverse seetion through the right thigh, inferior view. Anterior 
eompartment: VI, vastus intermedius; VL, vastus lateralis; VM, vastus medialis; RF, r 
femoris; S, sartorius. Medial eompartment: AB, adductor brevis; AL, adductor longus 
adductor magnus; G, graeilis. Posterior eompartment: BF, bieeps femoris; ST, 
semitendinosus; SM, semimembranosus. 


. Identify the rectus femoris muscle in the midline of the anterior thigh. The proximc 
attaehment of the rectus femoris muscle is the anterior inferior iliae spine and its di 
attaehment is the tibial tuberosity. The rectus femoris muscle erosses both the hip j 
and the knee joint. It flexes the thigh and extends the leg. 



















Femoral nerve 


Sartorias m. 

(cul and reneeted) 


Reehjs femoris m, 
(cut and refleeled) 


Pectineus m. 


Vastus lateralis m. 


Vashjs intermedius m; 

Rectus femoris tendon 
(cut) 

Quadriceps femoris 
tendon 

Patellar ligament 



Anteríor cutaneous 
braneti of femoral 
nerve (retraeted) 


Sartorius m. 

(cut and refleeted) 


Vastus medialis m 


Saptienoos nerve 


Figure 6.11. Branehes of the femoral nerve. 


Transeet the rectus femoris muscle near its midlength and refleet its halves superior 
and inferiorly as shown in Figure 6.11 . 

Identify the vastus lateralis muscle on the lateral side of the anterior thigh (Fig. 6.1 
The proximal attaehments of the vastus lateralis muscle are the lateral lip of the lin 
aspera and the greater troehanter of the femur. The distal attaehment of the vastu£ 
lateralis muscle is the tibial tuberosity and it extends the leg. 

Identify the vastus medialis muscle on the medial side of the anterior thigh. The 
proximal attaehments of the vastus medialis muscle are the medial lip of the linea a 
of the femur and the intertroehanterie line. The distal attaehment of the vastus me( 
muscle is the tibial tuberosity and it extends the leg. 















. Identify the vastus intermedius muscle , which is between the vastus lateralis and \ 
intermedius muscles. The proximal attaehments of the vastus intermedius muscle ar 
anterior and lateral surfaces of the femur (Fig. 6.10 ). The distal attaehment of the 
vastus intermedius muscle is the tibial tuberosity and it extends the leg. 

• Observe the deseending braneh of the lateral circumflex femoral artery , which ea 
seen on the anterior surface of the vastus intermedius muscle, deep to the rectus fe 
muscle. 

• Identify the motor branehes of the femoral nerve to the anterior thigh muscles (Fie 
6.11). The motor branehes of the femoral nerve are loeated between the rectus fer 
muscle and the three vastus muscles. Note that the femoral nerve innervates the 
sartorius muscle and the pectineus muscle in addition to innervating the quadriceps 
femoris muscle. 


eiinieal eorrelation 

Patellar Tendon (Quadriceps) Reflex 

Tapping the patellar ligament stimulates the patellar reflex (quadriceps reflex 
knee jerk). Tapping aetivates muscle spindles in the quadriceps femoris musc 
and afferent impulses travel in the femoral nerve to spinal eord segments L2, 
and L4. Efferent impulses are then earried by the femoral nerve to the quadri' 
femoris muscle, resulting in a brief eontraetion. The patellar tendon reflex tes 
the function of the femoral nerve and spinal eord segments L2 to L4. 


Disseetion Review 

• Replaee the anterior thigh muscles in their eorreet anatomieal positions. 

• Use the disseeted speeimen to review the boundaries and eontents of the femoral 
triangle. 

. Review the origin and course of the femoral artery and its branehes in the thigh. 

. Use the disseeted speeimen to review the attaehments and aetions of the muscles of 
anterior eompartment of the thigh. [L 49] 





P.158 

. Reeall the rule of innervation of the anterior eompartment of the thigh: 

o All muscles in the anterior eompartment of the thigh are innervated by th 
femoral nerve. 


Medíal Compartment of the Thigh [G 378; L 105à€''107; N 
501; R481; C 379] 

Disseetion Overview 

The medial eompartment of the thigh eontains six muscles: graeilis , adductor longus, add 
brevis, pectineus , adductor magnus , and obturator externus . The shared function of th 
group of muscles is to adduct the thigh. Therefore, they are also known as the adductor gro 
thigh muscles. 

The order of disseetion will be as follows: The faseia lata will be removed from the medial t 
The graeilis muscle will be studied. The adductor muscles will be disseeted by following the 
medial circumflex femoral artery, the deep artery of the thigh, and the branehes of the 
obturator nerve. Note: The anterior and posterior branehes of the obturator nerve pass ant( 
and posterior, respeetively, to the adductor brevis muscle. The branehes of the deep artery 
the thigh and the obturator nerve are excellent aids to help you define the plane of separa 
between the muscles of the medial eompartment of the thigh. 

Disseetion instructions 

. On the medial aspeet of the thigh, use your hands to separate the faseia lata from tl 
muscles of the medial eompartment. Begin at the medial border of the femoral triar 
and work medially. Be careful not to remove the graeilis muscle. Use seissors to cut 
faseia lata and remove it and any remnants of superficial faseia that may adhere to 

. Identify the gracilismuscle . The proximal attaehment of the graeilis muscle is the [ 
bone and its distal attaehment is the medial eondyle of the tibia. With your fingers, 
define the graeilis muscle from its proximal attaehment to its distal attaehment. Usi 
seissors, trim away any remaining superficial faseia or faseia lata so that the graeilis 


muscle is elearly visible and separated from deeper structures. The graeilis muscle 
erosses both the hip and knee joints. It adducts the thigh and assists in flexion of th( 

Use an illustration to observe the proximal attaehments of the graeilismuscle , 
pectineus muscle , and adductor longus muscle along a curved line on the pubic be 
[G 380; L 98; N 490; R 453; C 430] 

Observe the anterior surface of the pectineus and adductor longus muscles . They 1 
out to their distal attaehments on the peetineal line or the linea aspera of the femu 
Both muscles are adductors of the thigh. 

Note that the deep artery of the thigh passes betvveen the pectineus and adductor 
longus muscles, then courses inferiorly betvveen the adductor longus muscle and the 
adductor brevis muscle. Follovv the deep artery of the thigh distally betvveen the 
pectineus and adductor longus muscles and use blunt disseetion to define the muscl( 
borders. 

Continue to follovv the deep artery of the thigh posterior to the adductor longus mu£ 
to separate the adductor longus muscle from the adductor brevis muscle. Transeet t 
adductor longus muscle 5 em inferior to its proximal attaehment and refleet it as she 

in Figure 6.12 . 

The adductor brevis muscle ean novv be seen at a deeper plane. The proximal 
attaehments of the adductor brevis muscle are the body and inferior ramus of the pi 
and its distal attaehments are the peetineal line and linea aspera of the femur. The 
adductor brevis muscle adducts the thigh. 


Obturator nerve 



Adductor 
brevis m 


Adductor longus m. 
(refleeted) 


Cutane<xjs braneb of 
obturator nerve 


Adductor hiatos 


Obturator 
externus m. 


Adductor 
magnos m. 


(refleeted) 


Pectineus m. 
(refleeted) 


Anterior braneh ì Obturator 
braneh/ nerve 


Adductor magnus m. 


Adductor longus m. (cut) 


Figure 6.12. How to disseet the addoetor brevis muscle using the branehes of the 
obturator nerve. 
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eiean the deep artery of the thigh and identify one or two perforating arteries . 
Perforating arteries penetrate the adductor brevis and adductor magnus muscles. Tf 
eneirele the femur and supply the muscles of the posterior eompartment of the thigl 

Refer to Figure 6.12 and note that the anterior braneh of the obturator nerve eros! 
the anterior surface of the adductor brevis muscle and that the posterior braneh of 
obturator nerve erosses its posterior surface. 










• Superiorly, the anterior braneh of the obturator nerve passes deep to the pectineus 
muscle but is superficial to the adductor brevis muscle (Fig. 6.12 ). Follovv the anter 
braneh of the obturator nerve superiorly to separate the pectineus muscle from the 
adductor brevis muscle. Note that the superior border of the adductor brevis muscle 
deep to the pectineus muscle. Use blunt disseetion to elean the adductor brevis. Do 
damage the anterior branehes of the obturator nerve. 

• The posterior braneh of the obturator nerve lies betvveen the adductor brevis muscl( 
the adductor magnus muscle . Use blunt disseetion to follovv the posterior braneh o 
obturator nerve superiorly to separate the adductor brevis muscle from the adducto 
magnus muscle. 

• Raise the adductor brevis muscle and observe the adductor magnus muscle . The 
proximal attaehments of the adductor magnus muscle are the ischiopubic ramus and 
isehial tuberosity, and itsdistal attaehments are the gluteal tuberosity, linea aspera 
medial supracondylar line, and adductor tubercle of the femur. The most medial par 
the adductor magnus muscle (the part that attaehes to the adductor tubercle) is the 
isehìoeondylar portion and it is innervated by the tibial division of the seiatie nerve 
rather than by the obturator nerve. The adductor magnus muscle adducts and exten 
the thigh. 

• Traee the tendon of the isehioeondylar portion of the adductor magnus muscle infer 
to its attaehment on the adductor tubercle . On the lateral side of this tendon, obsi 
the adductor hiatus , vvhieh is an opening in the adductor magnus tendon (Fig. 6.12 
Note that the femoral artery and vein pass from the anterior eompartment of the th 
into the posterior eompartment of the thigh by passing through the adductor hiatus. 

• Study an illustration of the obturator externus muscle . Do not attempt to disseet t 
muscle, as it lies deep to the pectineus muscle and iliopsoas tendon. The proximal 
attaehment of the obturator externus muscle is the superior pubic ramus, the isehio 
ramus, and the external surface of the obturator membrane. Its distal attaehment is 
the troehanterie fossa on the medial side of the greater troehanter of the femur. Th 
obturator externus muscle is a lateral rotator of the thigh. [G 394; L 107; N 501; C 


Disseetion Review 


• Replaee the medial thigh muscles in their eorreet anatomieal positions. 

• Use the disseeted speeimen to revievv the attaehments and aetion of eaeh muscle 
disseeted. 

• Traee the deep artery of the thigh from its origin to its termination as the fourth 
perforating artery. 

• Traee the medial circumflex femoral artery from its origin to vvhere it passes betvvet 
the iliopsoas and pectineus muscles. 

• Traee the course of the anterior and posterior branehes of the obturator nerve supe 
as far as the superior border of the adductor brevis muscle. 

• Reeall the rule for innervation of the medial thigh muscles [L 150] : 

o The obturator nerve innervates the muscles of the medial eompartment o 
thigh vvith the follovving exceptions: 

■ The pectineus muscle reeeives motor innervation from both the feme 
nerve and the obturator nerve. 

> The isehioeondylar portion of the adductor magnus muscle is innerval 
by the tibial division of the seiatie nerve. 


Gluteal Region 
Disseetion Overview 

The gluteal region (Gr. gloutos, buttock) lies on the posterior aspeet of the pelvis. It is the 
superior part of the lovver limb. It eontains muscles that adduct and laterally rotate the thie 

The order of disseetion vvill be as follovvs: The fat and superficial faseia vvill be removed froi 
gluteal region. The borders of the gluteus maximus muscle vvill be defined and it vvill be 
refleeted laterally to expose the muscles that lie deep to it. Muscles that lie deep to the gli 
maximus muscle vvill be studied. Arteries and nerves in the region vvill be studied. Note that 
piriformis muscle vvill be a key landmark in understanding the relationships of this region. 


Skeleton of the Gluteal Region 

Refer to a skeleton and an illostration of an articulated pelvis with intaet ligaments. On the 
pelvis, identify (Fig. 6.13 ) : [G 381; L 93; N 486; R 437; C 265] 
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GliJtedl lines; 
Posterior 
Anterior 
Inferior 


Greater seiatie foramen 


Greater seiatíe noteti 


Saerospinoos ligament 
Saerotoberoos ligament 


isetiial spíne 


Lesser seiatie noteh 


Lesser seiatie foramen 



isehiopobie ramos 


lliae erest 


Isehíal toberosity 


Margin of acetabulum 


Head of femur 


Neek of femur 


Greater troehanter 


Troehanterie fossa 


Quadrate tubercle 


intertroehanterie erest 


Gluteal hjberosíty 


Peetineal line 


Figure 6.13. Skeleton of the gluteal region. 


• Gluteal lines (posterior, anterior, inferior) 

• Greater seiatie foramen 

• Greater seiatie noteh 

• isehial spine 









Lesser seiatie noteh 


• Lesser seiatie foramen 

• Isehial toberosity 

• Sacrotuberous ligament 

• Sacrospinous ligament 

On the femur, identify (Fig. 6. 13 ): [G 381; L 93; N 489; R 439; C 431] 

• Greater troehanter 

• intertroehanterie erest 

• Troehanterie fossa 

• Quadrate tubercle 

• Gluteal tuberosity 


Disseetion instructions 

• Plaee the eadaver in the prone position. 

. Remove the superficial faseia from the surface of the faseia lata in the gluteal regio 
You should be able to see the gluteal aponeurosis (Fig. 6.14 ) before you proeeed to 
3. 

• Identify the gluteus maximus muscle (Fig. 6.14 ). The proximal attaehment of the 
gluteus maximus muscle is the part of the ilium that lies posterior to the posterior g 
line, the posterior surface of the sacrum and coccyx, and the sacrotuberous ligamen 
The distal attaehment of the gluteus maximus muscle is the iliotibial traet, and thro 
it, the lateral eondyle of the tibia. The deeper part of the inferior half of the gluteu 
maximus muscle attaehes to the gluteal tuberosity of the femur. The gluteus maxim 
muscle is a powerful extensor of the thigh. [G 384; L 112; N 495; R 426; C 385] 

• eiean the superficial faseia from the inferior border of the gluteus maximus muscle. 


inferior border should be visible from its proximal attaehment on the sacrum and eo 
to its distal attaehment on the iliotibial traet (Fig. 6.14 ). 

Remove the faseia lata from the surface of the gluteus maximus muscle and use yout 
fingers or a probe to define the superior border of the muscle. The superior border e 
muscle should be visible from its proximal attaehment on the iliae erest to its distal 
attaehment on the iliotibial traet (Fig. 6.14 ) 

The faseia lata is relatively thin over the superficial surface of the gluteus maximus 
muscle, but superior to the muscle it beeomes thieker and forms the gluteal 
aponeurosìs. The gluteal aponeurosis spans from the superior border of the gluteus 
maximus muscle to the iliae erest. 
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Insert your fingers betvveen the gluteus maximus muscle and the gluteal aponeurosis 
6.14 , arrovv) and separate the gluteus maximus muscle from the aponeurosis. 



Faseia 

lata 


Itiferior eloneal 
(branehes of Ihe posferior cutaneous nerve of the thigh) 


lliae erest 


Gloteal 
aponeurosis 
eovering gluteus 
medíus m. 


Projeetion of; 
Sacrum 


Sacrotuberous 
ligament 


isehial tuberosity 


traet 


Line of detaehment 
of muscle 


Insert fingers here 


Tensor of 
the faseia 
lata 


maximus m. 









Figure 6.14. Muscles of the gluteal region, superficial disseetion. 


Use seissors to detaeh the gluteus maximus from its proximal attaehment. Start at ti 
superior border of the muscle and cut the gluteus maximus muscle elose to the ilium 
sacrum, and sacrotuberous ligament (Fig. 6.14 , dashed line). 

Push your fingers deep to the gluteus maximus muscle and palpate the inferior glutc 
artery , vein , and nerve , which are loeated near the eenter of the muscle. The in1 
gluteal nerve is the only nerve supply to the gluteus maximus muscle, but the muscl( 
reeeives blood from both the superior gluteal artery and the inferior gluteal artery. 

Use seissors to cut the inferior gluteal vessels and nerve. Use your fingers to loosen t 
gluteus maximus muscle from deeper structures and refleet it laterally. The gluteus 
maximus muscle should remain attaehed only along its distal attaehment, widely 
exposing the deeper structures of the gluteal region (Fig. 6.15 ) . [G 386, 389; L 1] 
495; R426; C 386] 

Use a sealpel to ineise the gluteal aponeurosis along the iliae erest. Use skinning mol 
to remove the gluteal aponeurosis from the superficial surface of the gluteus mediu' 
muscle. Note that the aponeurosis is firmly attaehed to the underlying gluteus medii 
muscle and that it serves as an origin for that muscle. 

Identify the gluteus medius muscle . To define its inferior border, insert your finger 
probe lateral to the superior gluteal vessels (Fig. 6.15 ) and open the interval betwe 
the gluteus medius muscle and the piriformis muscle. 

The proximal attaehment of the gluteus medius muscle is the deep surface of the g 
aponeurosis and the lateral surface of the ilium between the posterior gluteal line í 
the anterior gluteal line . The distal attaehment of the gluteus medius muscle isthe 
greater troehanter of the femur and it is an abductor of the thigh. 

The piriformis muscle is loeated inferior to the gluteus medius muscle. Note that it: 
superior border lies adjaeent to the inferior border of the gluteus medius muscle. Tc 
define its inferior border, insert your finger or a probe lateral to the inferior gluteal 
vessels (Fig. 6.15 ) and open the interval between the piriformis muscle and the sup 
gemellus muscle. 

The proximal attaehment of the piriformis muscle is the anterior surface of the saer 


and its distal attaehment is the greater troehanter of the femur. The piriformis mus( 
a lateral rotator of the thigh. Verify that the piriformis muscle passes through the gr 
seiatie foramen and nearly fills it. 

Note that the superior gluteal artery , vein , and nerve exit the pelvie eavity and e 
the gluteal region by passing over the superior border of the piriformis muscle (i.e., 
pass betvveen the piriformis muscle and the gluteus medius muscle). 

Use blunt disseetion to elean the inferior border of the piriformis muscle. Note that 

seiatie nerve , posterior cutaneous nerve of the thigh , inferior gluteal vessels , 
inferior gluteal nerve , nerve to obturator internus, internal pudendal vessels, e 
pudendal nerve exit the pelvie eavity and enter the gluteal region by passing under 
inferior border of the piriformis muscle. 

Identify the seiatie nerve (Fig. 6.15 ). The seiatie nerve is the largest nerve in the b 
and it has a tibial division and a eommon fibular division . In about 12%of speeimei 
the divisions may emerge separately vvith the eommon fibular division passing over t 
superior border of the piriformis muscle or through the eenter of the piriformis mus( 

Use your fingers to tear the faseia lata posterior to the seiatie nerve and follovv the 
seiatie nerve for 6 or 7 em into the thigh. 

Identify the posterior cutaneous nerve of the thigh , vvhieh lies on the medial side ^ 
the seiatie nerve (Fig. 6.15 ). 
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At the inferior border of the piriformis muscle, identify the cut ends of the inferior 
gluteal vessels and nerve , vvhieh lie on the medial side of the posterior cutaneous i 
of the thigh (Fig. 6.15 ). 


Gluteus mediDS m. (refìeeted) 



0uadratijs femorís 


Troehanteríe bursa 


Supenor ghjteal artery 
and nerve 


Gluteus majpmijs m. (cut) 


Inlerior glutea< artery 
and nerve 


Posleoiy thigh moseles 


Gluteos minimus m 


Tensor at me faseia lata 


6hjteus medius m, (retìeeted) 


Supenor gemeftjs m 


Inlerioi gemelus m 


Gluteus maximus m. (refleeted) 


Seiatie nerve 


Posterior nJtaneous nerve 
of Iho thlgh 


Ptnlormis m 
Podendal nerve^ 
Obturator inlemos m' 


Figure 6.15. Muscles of the gluteal region, deep disseetion. The gluteus maximus an 
gluteus medius muscles have been refleeted. 


Identify the nerve to obturator internus , internal pudendal artery and vein , and 
pudendal nerve near the medial end of the inferior border of the piriformis muscle 
6.15 ). The pudendal nerve and internal pudendal vessels enter the gluteal region b^ 
passing through the greater seiatie foramen and enter the perineum by passing throi 
the lesser seiatie foramen. The pudendal nerve and internal pudendal vessels supply 
anal and urogenital triangles. 

Identify the tendon of the obturator internus muscle (Fig. 6.15 ). The obturator int 










tendon is inferior to the soperior gemellos muscle. The proximal attaehment of the 
obturator internus muscle is the margin of the obturator foramen and the inner surfi 
of the obturator membrane. The distal attaehment of the obturator internus muscle 
the medial side of the greater troehanter of the femur, superior to the troehanterie 
fossa. The obturator internus muscle is a lateral rotator of the thigh. The obturator 
internus muscle exits the lesser pelvis by passing through the lesser seiatie foramen. 

Identify the two gemellus muscles (L. gemellus , twin) (Fig. 6.15 ). The proximal 
attaehment of the superìor gemellus muscle is the isehial spine superior to the obti 
internus muscle. The proximal attaehment of the inferior gemellus muscle is the ise 
tuberosity inferior to the obturator internus muscle. Both gemellus muscles attaeh v\ 
the obturator internus tendon on the greater troehanter of the femur and both are 
lateral rotators 
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of the thigh. Note: The two gemellus muscles may be large enough to hide the obtur 
internus tendon. 

Identify the quadratus femoris muscle (Fig. 6.15 ), which is inferior to the inferior 
gemellus muscle. The proximal attaehment of the quadratus femoris muscle is the is 
tuberosity and its distal attaehment is onto the quadrate tubercle on the 
intertroehanterie erest of the femur. The quadratus femoris muscle is a lateral rotat 
the thigh. 

To expose the gluteus minimus muscle, first loeate the branehes of the superior glui 
vessels superior to the piriformis muscle (Fig. 6.15 ). Insert your finger superior to t 
superior gluteal vessels and deep to the gluteus medius muscle. Push your finger 
superiorly along the course of these vessels to open the plane of separation betweer 
gluteus medius muscle and the gluteus minimus muscle. 

Use seissors to transeet the gluteus medius muscle, following the course of the supei 
gluteal vessels. Gently refleet the proximal portion of the muscle superiorly and obs 

the superior gluteal nerve . 

Refleet the distal part of the gluteus medius muscle and identify the gluteus minimi 
muscle (Fig. 6.15 ). The proximal attaehment of the gluteus minimus muscle is the 
lateral surface of the ilium between the anterior gluteal line and the inferior glute: 
line . The distal attaehment of the gluteus minimus muscle is on the greater troehar 


of the femur and it abducts the thigh. 


• Identify the tensor of the faseia lata (tensor faseiae latae muscle) . It is vvithin the 
faseia lata inferior to the anterior superior iliae spine (Fig. 6.15 ). The proximal 
attaehment of the tensor of the faseia lata isthe anterior superior iliae spine and its 
distal attaehment is the iliotibial traet . The tensor of the faseia lata is an abductor 
medial rotator of the thigh. 


eiinkal Gorrelation 
I ntragluteal injeetions 

The gluteal region is eommonly used for intramuscular injeetions. These 
injeetions are made in the superior lateral quadrant of the gluteal regior 

injeetions into the two inferior quadrants of the gluteal region would endange 
the seiatie nerve, or the nerves and vessels that pass inferior to the piriformis 
muscle. injeetions into the superior medial quadrant may injure the superior 
gluteal nerve and vessels. Intragluteal injeetions into the superior lateral 
quadrant are relatively safe sinee the superior gluteal nerve and vessels are v 
branehed in this region. 


Disseetion Review 

. Replaee the muscles of the gluteal region in their eorreet anatomieal positions. 

• Revievv the attaehments, aetion, and innervation of eaeh muscle. 

• Study the functions of muscles in the gluteal region: 

o Extend your thigh. This movement is aeeomplished by the gluteus maximus 
muscle. 

o Abduct your thigh. This movement is aeeomplished by the gluteus medius mi 
gluteus minimus muscle, and tensor of the faseia lata. 

o Laterally rotate your thigh. This motion is aeeomplished by the piriformis mu 
obturator internus muscle, superior gemellus muscle, inferior gemellus musc 





and quadratus femoris muscle. 

. Revievv the anatomy of the safe intragluteal injeetion site. 

• If you have eompleted the disseetion of the pelvis and perineum prior to disseetion e 
lovver limb, study the continuity of muscles, vessels, and nerves observed in the glut 
and pelvie regions: 

o VVithin the pelvis identify the obturator internus muscle and follovv the musc 
posteriorly into the gluteal region. 

o VVithin the pelvis identify the piriformis muscle and then follovv this muscle 
laterally to its attaehment on the greater troehanter of the femur. 

o VVithin the pelvis study the gluteal vessels and their relationship to the pirifo 
muscle and the saeral plexus. 

• Revievv the saeral plexus and its contribution to the seiatie nerve. Note that the mus 
of the gluteal region are innervated by branehes of the saeral plexus [L 111] . 


Posterior Compartment of the Thigh 
Disseetion Overview 

The posterior eompartment of the thigh eontains the posterior thigh muscles: bieeps femori 
semimembranosus , and semitendinosus . The muscles of the posterior group extend the tl 
and flex the leg. The posterior thigh muscles are eommonly knovvn as the à€oehamstringà€* 
muscles. 

The order of disseetion vvill be as follovvs: The muscles of the posterior eompartment of the 
vvill be studied. The course and branehes of the seiatie nerve vvill be studied. The disseetion 
be extended inferiorly to include the popliteal fossa. The muscular boundaries of the poplit* 
fossa vvill be identified and the eontents of the popliteal fossa vvill be studied. 

Skeleton of the Posterior Thigh 

Refer to a skeleton. On the pelvis, identify (Fig. 6.6B ): [G 381; L 93; N 486; R 438; C 265] 
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Isehial tuberosity 


On the femur, identify: [G 381; L 93; N 489; R 439; C 431] 

• Lateral lip of linea aspera 

• Lateral supracondylar line 

• Medial eondyle 

• Lateral eondyle 

• Popliteal surface 

On the fibula, identify: [G 381; L 95; N 513; R 440; C 447] 

• Apex 

• Head 

• Neek 

On the tibia, identify: 

• Medial eondyle 

• Soleal line 


Inferior gloteal artery and nerve 



Gluteus maxlmLts m. 
(cut) 


Adductor magus m. 


Sapefior lateral genicular artery 


eommon fltxilar nerve 


Plantaris m. 


Gaslroenemms m. (laterai head) 


isehial bjberosity 
AddiKtor magnus m. 

Graeilis m. 


Seiatie nerve 

Semitendinosus m. 
Semimemdrariostjs m. 


Seratie 

Addiietor niatus 
Popliteai artery and vein 

Superior medial 
genicular artery 

Mediai epeondyle of femur 


Tibial nerve 

Gastrocnemius m. 
(medial head) 

Smail saphenous vein 


Perfofating branelies of 
the deep artery of the thigh 


Long head íretraeteò) 

?■ Bieeps 

Short head J femoris m. 


Gluteus maximu$ m. 
(retraetetì) 


Posterior cutaneous 
nerve of the Ihigh leat) 


Sacrotuberous ligament 


Figure 6.16. Contents of the posterior eompartment of the thigh and popliteal fossa. 


Disseetion instructions 

Posterior Thigh [G 385, 387; L 115; N 495; R 485; C 384, 
390á€"393] 















Plaee the eadaver in the prone position. Use seissors to ineise the faseia lata from th 
level of the gluteus maximus muscle to the knee and open it vvidely. 

Use blunt disseetion to elean the seiatie nerve and follovv it inferiorly. Note that the 
seiatie nerve passes deep to the long head of the bieeps femoris muscle (Fig. 6.16 ) 

Identify the long head of the bieeps femoris muscle . The proximal attaehment of t 
long head of the bieeps femoris muscle is the isehial 
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tuberosity and its distal attaehment is the head of the fibula. The long head of the t 
femoris muscle is innervated by the tibial division of the seiatie nerve. 

Retraet the long head of the bieeps femoris muscle laterally to observe the short he 
the bieeps femoris muscle (Fig. 6.16 ). The proximal attaehment of the short head i 
the bieeps femoris muscle is the lateral lip of the linea aspera of the femur. The ten 
of the short head of the bieeps femoris muscle joins the tendon of the long head. Th 
bieeps femoris muscle extendsthe thigh and flexesthe leg. The short head of the bi 
femoris muscle is innervated by the eommon fibular division of the seiatie nerve. 

On the medial side of the thigh, identify the semitendinosus muscle (Fig. 6.16 ). Th 
semitendinosus (à€oehalf tendonàe*) muscle is named for the long, eord-like tendon 
distal end. The proximal attaehment of the semitendinosus muscle is the isehial 
tuberosity and its distal attaehment is the medial surface of the superior part of the 
tibia. The semitendinosus muscle extends the thigh and flexes the leg. The 
semimembranosus muscle is innervated by the tibial division of the seiatie nerve. 

Use your fingersto separate the semitendinosus muscle from the semimembranosus 
muscle . The semimembranosus (à€oehalf membraneà€*) muscle is named for the br 
membrane-like tendon at its proximal end. The proximal attaehment of the 
semimembranosus muscle is the isehial tuberosity and its distal attaehment is the 
posterior part of the medial eondyle of the tibia. The semimembranosus muscle ext€ 
the thigh and flexes the leg. The semimembranosus muscle is innervated by the tibií 
division of the seiatie nerve. 

Verify that the hamstring part of the adductor magnus muscle arises from the isehi 
tuberosity deep to the proximal attaehment of the posterior thigh muscles. Gonfirm 
the adductor magnus muscle forms the deep boundary of the posterior eompartment 


the thigh (Fig. 6.16 ). The hamstring part of the adductor magnus muscle is innervat 
the tibial division of the seiatie nerve. 

• Follovv the seiatie nerve through the posterior eompartment of the thigh to the area 
behind the knee (Fig. 6.16 ). Note that the seiatie nerve gives off unnamed musculai 
branehes to the posterior thigh muscles. The seiatie nerve typieally divides at the le' 
the knee but this division may occur more superiorly, in the thigh or in the gluteal 
region. 


eiinieal eorrelation 
Seiatie Nerve 

The seiatie nerve and its branehes innervate the posterior muscles of the thigl 
and the muscles of the leg (which aet on the foot). The cutaneous branehes o 
seiatie nerve innervate a large area of the lower limb. Thus, when the seiatie 
nerve is injured, signifieant peripheral neurologic defieits may occur: paralysií 
the flexors of the knee and all muscles below the knee, and widespread 
numbness of the skin on the posterior aspeet of the lower limb. 


Popliteal Fossa [G 402á€"404; L 117; N 502; R 487, 488; C 
394á€"396] 

. Define the borders of the popliteal fossa (L. poples , ham): 

o Soperolateral à€" bieeps femoris muscle 
o Soperomedial à€" semitendinosus and semimembranosus muscles 
o Inferolateral and inferomedial à€" the tvvo heads of the gastrocnemius mus( 
o Posteriorà€" skin and deep (popliteal) faseia 

o Anterior à€" popliteal surface of the femur, the posterior surface of the eap 
of the knee joint, and the popliteus muscle 

. At the superior border of the popliteal fossa, the seiatie nerve divides into the tibial 





eommon fibolar nerves (Fig. 6.16 ). 


Use blunt disseetion to follovv the eommon fibolar nerve laterally along the soperoh 
border of the popliteal fossa. Note that the eommon fibular nerve parallels the biee 
femoris tendon and passes superficial to the lateral head of the gastrocnemius musc 

Remove the remnants of the deep faseia (popliteal faseia) to expose the medial and 
lateral heads of the gastrocnemius muscle. Use your fingers to separate the tibial n< 
from the loose eonneetive tissue that surrounds it and follovv the nerve inferiorly. Tf 
tibial nerve passes deep to the plantaris and gastrocnemius muscles at the inferior b 
of the popliteal fossa (Fig. 6.16 ). 

At the inferior border of the popliteal fossa, insert your index fingers betvveen the t^ 
bellies of the gastrocnemius muscle. Pull the muscle bellies apart for a distanee of 5 
10 em. This vvill expose the structures that pass from the popliteal fossa into the leg 

The popliteal artery and vein are loeated deep to the tibial nerve. Note that the 
popliteal artery and vein are enelosed by a eonneetive tissue sheath. Use seissors to 
the sheath. Extend the ineision superiorly and inferiorly. 
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Use a probe to separate the popliteal artery from the popliteal vein. Preserve the 
popliteal vein but remove its tributaries to elear the disseetion field. 

Use an illustration to study the branehes of the popliteal artery that partieipate in tl 
formation of the arterial anastomoses around the knee joint (genicular anastomosis 
(Fig. 6.17 ) . Identify the superior lateral genicular artery and the superior media 
genicular artery . These arteries are loeated deep in the popliteal fossa, proximal ti 
attaehments of the gastrocnemius muscle. [G 416; L 117, 124; N 518; R 467; C 39( 

Distally, the popliteal artery passes deep to the plantaris and gastrocnemius muscles 
6.16 ). Retraet the popliteal artery posteriorly and identify the inferior lateral genii 
artery and the inferior medial genicular artery . The inferior genicular arteries pas 
deep (distal) to the proximal attaehments of the gastrocnemius muscle. 

Use an illustration [G 416; L 148; N 530; R 482; C 396] to observe that the geniculi 
anastomosis reeeives contributions from the femoral artery, lateral circumflex femo 
artery, and anterior tibial artery. 

Part of the floor of the popliteal fossa is formed by the popliteus muscle (Fig. 6.17 


Retraet the inferior end of the popliteal artery and vein and identify the popliteos 
muscle. It will be seen better when the posterior muscles of the leg are disseeted. 


Adductor hjatus 
(deep to muscles) 

Sartorius muscte 
Graeilís muscle 

Semitendif)osus muscle 
Popliteal artery and vein 

Superior medial genicular artery 


Semimembranosas tendon 


Gastroenemios muscle 
(medial head) 


Inferior medial genieolar artery 


Popliteus muscle 



Tendinoos areh of 
soleus miisde 

Soleus muscle 
Plantaris lendon 


Gommon fibular nerve 


Tibial nerve 


Superior lateral genicular artery 

Medial and lateral $ural 
cutane(MJS nerves (cut) 


Bieeps femoris tendon 

Gastroenemijs muscle 
(lateral head) 

Plantaris muscle 


Inferior lateral genicular artery 


Gommon flbular nerve 


Figure 6.17. Popliteal artery and genicular arteries in the popliteal fossa 


. At the medial side of the knee, observe that the sartorius , graeilis , and 
semitendinosus tendons eonverge on the proximal end of the tibia in an arrangeme 
that is named the pesanserinus (L., goose's foot). 


Disseetion Review 

• Replaee the muscles of the posterior eompartment of the thigh into their eorreet 
anatomieal positions. 











Using the disseeted speeimen, revievv the attaehments and aetions of the posterior t 
moseles. 

Traee the course of the seiatie nerve from the pelvis to the knee. Revievv its terminé 
branehes. 

Traee the femoral artery and vein from the level of the inguinal ligament to the pop 
fossa, naming its branehes. 

Revievv the course of the deep artery of the thigh through the medial eompartment 
the thigh, and then revievv the course of its perforating vessels through the adducto 
magnus and brevis muscles into the posterior eompartment of the thigh. 

Revievv the genicular anastomosis around the knee, naming the branehes of the popl 
artery and lateral circumflex femoral artery that partieipate. 
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Revievv the prineipal muscle groups of the thigh, the group functions, and the innerv 
of eaeh muscle group (Fig. 6.18 ) : 

o The anterior thigh muscles are innervated by the femoral nerve. 

o The medial thigh muscles are innervated by the obturator nerve. 

o The posterior thigh muscles are innervated by the tibial and eommon fibu 
divisions of the seiatie nerve. [L 152] 


Anterior Compartment 
Femoral nerve territory 



Posterior Gompartment 
Seiatie nerve territory 


Figure 6.18. Motor nerve territories of the thigh. 


• Reeall the exceptions to the rules of innervation stated above: 

o The pectineus muscle reeeives motor innervation from both the femoral ner^ 
and the obturator nerve. 

o The isehioeondylar portion of the adductor magnus muscle is innervated by t 
tibial division of the seiatie nerve. 


Leg and Dorsum of the Foot 

The two bones of the leg are unequal in size. The larger tibia is the weight-bearing bone of 
leg. The fibula is surrounded by muscles except at its proximal and distal ends. The tibia an 
fibula are joined by an interosseous membrane (Fig. 6.19 ) . The crural faseia is attaehed 
thefibula by two intermuscular septa : anterior and posterior . The tibia, fibula, interosse 
membrane, and intermuscular septa divide the leg into three eompartments; posterior, la 
















(fibular ), and anterior (Fig. 6.19 ). [G 369; L 118; N 522; C 400] 


Anterior Compartment 


Anterior 

íntemíiijseolar 

septum 


Lateral 
eompartment- 


Poslefior 
intermiiseiJlar 
septum 

Transverse 
intermuscular 
septom 


Interosseoos 

membrane 



Posterior ComDartment 


Figure 6.19. Compartments of the right leg, inferior view 


Skeleton of the Leg 

Refer to a skeleton. On the tibia, identify (Fig. 6.20 ) : [G 423; L 94, 95; N 513; R 440; C ' 

• Medial eondyle 

• Lateral eondyle 

• Shaft (body) 

• Anterior border 

• Medial malleolus 


Soleal line 












On the fibula, identify (Fig. 6.20 ): 


• Head 

• Neek 

• Shaft (body) 

• Lateral malleolus 

In the articulated foot, identify the seven tarsal bones (Fig. 6.21) : [G 431, 444; L 94; N 5 
R 442; e 450, 451] 

• Talus 

• Calcaneus 

• Navicular 

• Cuboid 

• Three cuneiform bones à€" first (medial), seeond (intermediate, middle), and third 
(lateral) 

On the calcaneus , identify (Fig. 6.21): 

• eakaneal tuberosity 

• Sustentaculum tali 

Identify the five metatarsal bones and the tuberosity of the fifth metatarsal bone . 

Identify 14 phalanges . Note that the first toe has only two phalanges, whereas the other te 
eaeh have three phalanges. 
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Anterior view 


Posteriar víew 
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Medial eondyle 
Laleral eondyle 




4A? 




1 


I 


1 




Head of fibula 
Neek of fibola 
Soleal lim 


lnterosseous membrane 
Shaft 


Anterior borderof tibia 


Tibia 


Fibula 


Lateral malleolus 


* f 


íl 


I 


Medíal malleolus 


y 


% 


Figure 6.20. Skeleton of the leg. 


Posterior Compartment of the Leg 
Disseetion Overview 

The posterior eompartment of the leg lies posterior to the interosseoos membrane, tibia, e 
fibula (Fig. 6.19 ). A transverse intermuscular septum divides the muscles of the posterior 
eompartment into superficial and deep groups. The superficial posterior group eontainsthre 






















muscles: gastrocnemjus, soleus , and plantarls . The group aetion of the superficial poster 
muscle group is plantar flexion of the foot. The deep posterior group eontains four muscles: 
popljteus , tlbjalls posterlor, flexor dlgltorom longus , and flexor halloels longus . The sh 
aetions of the deep posterior muscle group are inversion of the foot, plantar flexion of the f 
and flexion of the toes. The tibial nerve innervates both the superficial and deep posterior 
muscle groups. 

The order of disseetion will be as follows: The superficial veins and cutaneous nerves of the 
posterior aspeet of the leg will be reviewed. The crural faseia of the posterior aspeet of the 
will be ineised and the superficial posterior group of leg muscles will be examined. The mus 
in the superficial posterior group will be refleeted to expose the muscles of the deep poster 
group. The vessels and nerves of the posterior eompartment will be disseeted. The muscles 
the deep posterior group will be identified. The tendons of the deep posterior group of mu& 
will be organized where they pass posterior to the medial malleolus by use of a mnemonie 
deviee. 

Disseetion instructions 

. ineise the crural faseia from the popliteal fossa to the calcaneus and open the poste 
eompartment. 

. Identify the gastrocnemjus muscle (Flg. 6.22 ) . The gastrocnemius muscle is the m 
superficial muscle in the posterior eompartment of the leg. The proximal attaehmen 
the two heads of the gastroenemlos muscle are the femoral eondyles. The distal 
attaehment of the gastrocnemius muscle is on the ealeaneal tuberosity by way of th( 
ealeaneal tendon (Aehllles' tendon) . The gastrocnemius muscle plantar flexes the f 
[G 434; L 119; N 516; R 457; C 413] 

. Use seissors to transeet the two heads of the gastrocnemius muscle at the point whe 
they join (Fig. 6.22 ). Refleet the proximal and distal portions of the muscle. 

. Identify the soleus muscle , which is loeated deep to the gastrocnemius muscle. Thí 
proximal attaehments of the soleus muscle are the soleal line of the tibia and the he 
the fibula. The distal attaehment of the soleus muscle is the ealeaneal tendon. The 
soleus muscle plantar flexes the foot. [G 435; L 120; N 517; R 457; C 415] 

. Identify the tendon of the plantarís muscle (Fig. 6.22 ). The belly of the plantaris m 


lies in the popliteal fossa and its proximal attaehment is the lateral sopraeondylar lii 
the femur. In the proximal part of the leg the plantaris tendon courses betvveen the 
gastrocnemius and soleus muscles. In the distal part of the leg the plantaris tendon i 
be seen on the medial side of the tendon of the gastrocnemius muscle. The plantarii 
tendon joins the ealeaneal tendon and ultimately attaehes to the calcaneus. The 
plantaris muscle is a plantar flexor of the foot and a vveak flexor of the knee. The 
plantaris muscle and tendon may be absent. 

The tibial nerve and posterior tibial vessels exit the popliteal fossa by passing deep 
the tendinous areh of the soleus muscle (Fig. 6.22 ). They course distally in the 
transverse intermuscular septum that separates the superficial posterior muscle gr 
from the deep posterior muscle group (Fig. 6.19 ). 
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Use seissors to transeet the ealeaneal tendon about 5 em superior to the tuberosity e 
calcaneus (Fig. 6.22 , dashed line). Use your fingers to separate the ealeaneal tendo 
from the muscles that lie deep to it. 



Cuneiform 

bones 


Navicular 




1st cuneiform 
Sustentaculum tali 
Galeaneal tuberosity 


Phalanges 


Metatarsals 


Tarsals (7 bones) 


Plantar view 


Tuberosity of the 5th metatarsal 


Cuboid 


Calcaneus 


Talus 


Dorsal view 


1 st metatarsal 


Medial vi6w 

Figure 6.21. Skeleton of the foot. 


• Use seissors to cut the soleus muscle beginning at its tibial (medial) attaehment and 
extending aeross the leg to its fibular attaehment (Fig. 6.22 , dashed line), but leaví 
muscle attaehed to the fibula. This cut should pass 2.5 em inferior to the tendinous 
of the soleus muscle (Fig. 6.23 ) . Retraet the soleus muscle and the distal part of ti 
gastrocnemius muscle laterally to expose the transverse intermuscular septum. 












. Identify the posterior tibial vessels and the tibial nerve in the transverse intermusc 
septum (Fig. 6.23 ). The posterior tibial artery is usually aeeompanied by two veins. 
Remove the veins to elear the disseetion field. [G 436; L 121; N 518; R 490; C 417] 

• Use a probe to follow the posterior tibial artery and the tibial nerve proximally. Obs 
that the popliteal artery bifurcates at the inferior border of the popliteus muscle to 

the posterior tibial artery and the anterior tibial artery . 

• Retraet the eontents of the popliteal fossa laterally and identify the popliteos musc 
(Fig. 6.23 ). The proximal attaehment of the popliteus muscle is the lateral eondyle 
the femur and its distal attaehment is the posterior surface of the proximal tibia. Tf 
popliteus muscle rotates the femur on the tibia to unlock the extended knee. It is al 
weak flexor of the leg. [G 437; L 121; N 518; R 460; C 418] 

• Identify the tibialis posterior muscle . The proximal attaehments of the tibialis post 
muscle are the tibia, fibula, and interosseous membrane. The distal attaehments of 
tibialis posterior muscle are the plantar surfaces of several tarsal bones. The tibialis 
posterior muscle is an inverter and plantar flexor of the foot. 
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• The proximal attaehment of the flexor digitorum longus muscle is the tibia. Distall^ 
tendons attaeh to the bases of the distal phalanges of the lateral four toes. The flex 
digitorum longus muscle flexes toes 2 to 5 and plantar flexes the foot. 



Plantarís m. 


Inferíor medial 


Poplileal artery and 
Tibial nerve 


Common fibalar nerve 


vessels ($ome cut) 


Inferior lateral genieolar arlery 


Tendinoos areh of 
soleus mosele 













Tendon of plantarís m 


Soleos m. 


Gastroenemias m. 
(cut and refíeeted) 


Tibiaiis poslerior lendon 
Flexor digitorom longos 

Posterior tibial artery and vein 
Tibial nerve 

Flexor halloeis longos tendon 
Flexor retinaculum 


Galeaneal tendon 


of transeetion 


Poplileos m. 


Level of transeetion 


Figure 6.22. Contents of the soperfieial posterior eompartment of the leg. 


• The proximal attaehment of the flexor hallucis longus muscle (L. hallux, great toe 
genitive, hallucis ) is the inferior two-thirds of the fibula and interosseous membran 
and its distal attaehment is the base of the distal phalanx of the great toe. The 
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flexor hallucis longus muscle flexes the great toe and plantar flexes the foot. 













SuperiQr medial genicular artery 


Gastrocnemius m. (medial head) (cut) 
Sural (muscular) branehes 


Popliteal artery and tíbial nerve 

Tibial eollateral ligament 

Semimembranosus tendon (cut) 
Inferior medial genieolar artery 


Popliteus m. 


Posterior tibial artery 


Flexor digitorum longus m. 


Tibial nerve 
Tibialis posterior m. 


Tibialis posterior tendon 

Flexor digitorom longns tendon 

Posterior tibial artery 

Tiblal nerve 
Flexor hallucis longus tendon 

Flexor retinaculum 
Medial plantar artery and nerve 
Lateral plantar artery and nerve 

Flexor hallucis longus tendon 



Superior lateral genicular artery 
Plantaris m. (cut) 

Gastrocnemius m. (lateral head) (cut) 

Fibular eollaterat ligament 
Bieeps femoris tendon (cut) 

Inferlor lateral genieolar artery 

Head of fibula 

Gommon fibular nerve (cut) 


Soleus m. (cut and refleeted) 


Anterior tibial artery 
Fibular artery 


Flexor hallucis longus m. (retraeted) 


Fibular artery 


lnterosseous membrane 


Perforating braneh of fibular artery 


Galeaneal (Aehilles) tendon (cul) 


5th metatarsal bone 


ist metatarsal bone 


Figure 6.23. Contents of the deep posterior eompartment of the leg. 


















. Posterior to the medial malleolos, observe that the posterior tibial artery and the t 
nerve lie betvveen the tendons of the flexor digitorom longus and flexor hallucis lom 
muscles, deep to the flexor retinaculum. (Fig. 6.23 ) Posterior to the medial malleol 
the follovving mnemonie deviee may be used to identify the tendons and vessels in 
anterior to posterior order: T om, D iek AN d H arry (T ibialis posterior, flexor D igiti 
longus, posterior tibial A rtery, tibial N erve, flexor H allucis longus). [G 438; L 120 
121; N 516; C 416] 

• Onee again, observe the vascular distribution in the posterior eompartment of the le 
(Fig. 6.23 ). Identify the fibular artery . The fibular artery arises from the posterior 
artery about 2 or 3 em distal to the inferior border of the popliteus muscle. The fibu 
artery courses distally betvveen the tibialis posterior muscle and the flexor hallucis I 
muscle. It supplies blood to the muscles of the lateral eompartment of the leg and I; 
side of the posterior eompartment of the leg. 

• The perforating braneh of the fibular artery usually arises j ust above the ankle joir 
(Fig 6.23 ). 
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It perforates the interosseous membrane and anastomoses vvith a braneh of the ante 
tibial artery. Oeeasionally, the perforating braneh of the fibular artery vvill give rise 
the dorsalis pedis artery. 


Disseetion Review 

• Replaee the muscles of the posterior eompartment of the leg into their eorreet 
anatomieal positions. 

• Use the disseeted speeimen to revievv the attaehments and aetion of eaeh muscle 
disseeted. 

• Follovv the popliteal artery into the posterior eompartment of the leg and identify it 
branehes. Follovv the posterior tibial artery distally and identify the origin of the fib 
artery. Revievv the distribution of the arteries of the posterior eompartment of the I 

• Follovv the tibial nerve through the popliteal fossa and posterior eompartment of the 
observing that it gives off numerous muscular branehes. 


. Revievv the relationships of the nerve, tendons, and vessels posterior to the medial 
malleolos and use this pattern to organize the eontents of the deep posterior 
eompartment of the leg. 

• Reeall the rule of innervation of the posterior eompartment of the leg: 

o All muscles in the posterior eompartment of the leg are innervated by the 
tibial nerve. 


Lateral Compartment of the Leg [G 428, 429; L 122; N 521; 
459; e 404] 

Disseetion Overview 

The lateral eompartment of the leg eontains tvvo muscles: fibularis brevis and fibularis lon( 

The nerve of the lateral eompartment is the superficial fibular nerve. The group aetion of tl 

muscles in the lateral eompartment of the leg is to evert and plantar flex the foot. 

Disseetion lnstructions 

• Examine the crural faseia on the lateral side of the leg. Identify the superior fibular 
retinaculum , a thiekening of the crural faseia. It is found on the lateral side of the 
posterior to the lateral malleolus. 

. At the midlevel of the leg, identify the superficial fibular nerve vvhere it penetrate: 
crural faseia (Figs. 6.3Aand 6.24 ) . Follovv the superficial fibular nerve distally. It 
primary cutaneous nerve to the dorsum of the foot and gives rise to several dorsal d 
branehes (Fig. 6.24 ). The superficial fibular nerve is a braneh of the eommon fibula 
nerve. 

. Use seissors to ineise the crural faseia overlying the lateral eompartment of the leg. 
the ineision as far inferiorly as the superior fibular retinaculum. Open the crural fas( 
and observe that the fibularis longus muscle is attaehed to its inner surface. 

. Follovv the tendons of the fibolaris brevis and fibularis longus muscles distally and 
observe that their tendons pass deep to the superior and inferior fibular retinacula. 
that the tendon of the fibularis brevis is anterior to the tendon of the fibularis longu 


vvhere they pass posterior to the lateral malleolos. 

• Follovv the tendon of the fibolaris brevis muscle inferiorly to its distal attaehment or 
tuberosity of the fifth metatarsal bone (Fig. 6.24 ). 

. Follovv the tendon of the fibularis longus muscle inferiorly and observe that it turns 
around the lateral side of the cuboid bone and enters the sole of the foot. The tendi 
the fibularis longus muscle attaehes to the plantar surface of the medial cuneiform í 
first metatarsal bones and it vvill be disseeted vvith the sole of the foot. 


eiinieal eorrelation 
eommon Fibolar Nerve 

The eommon fibular nerve is the most frequentiy injured nerve in the body 
because of its superficiai position and reiationship to the head and neek of the 
fibuia. When the eommon fibuiar nerve is injured, there is impairment of 
eversion, dorsifiexion of the foot, and extension of the toes. The resuit is a 
eondition eaiied á€oefoot drop,á€* resuiting in steppage gait (the advaneing 1 
hangs with the toes pointed toward the ground, the knee being iifted high so 
the toes may eiear the ground). There wiii aiso be sensory ioss on the dorsurr 
the foot and toes. 


Disseetion Review 

• Use the disseeted speeimen to revievv the attaehments and aetions of the muscles in 
lateral eompartment of the leg. 

• Understand that the fibular artery supplies the muscles of the lateral eompartment ( 
leg by several small perforating branehesthat penetrate the posterior intermuscular 
septum. 

. Reeall the rule of innervation for the lateral eompartment of the leg [L 151] : 

o Both of the moseles in the lateral eompartment of the leg are innervated I 
the soperfieial fibolar nerve. 
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Figure 6.24. Contents of the anterior eompartment of the leg. 


Anteríor Compartment of the Leg and Dorsum of the Foot [ 
422, 423; L 123, 131; N 519, 520; R 462; C 399, 402] 

Disseetion Overview 

The anterior eompartment of the leg eontains four muscles: tibialis anterior, extensor ha 
longus , extensor digitorum longus , and fibularis tertius . The deep flbular nerve Innervat 
the muscles of the anterior eompartment. The group aetions of the muscles in the anterior 
eompartment are dorsiflexion of the foot, inversion of the foot, and extension of the toes. 

The order of disseetion will be as follows: The distribution of cutaneous nerves over the low 
anterior surface of the leg and dorsal surface of the foot will be reviewed. The anterior aspi 
the deep faseia of the leg and foot will be examined and the extensor retinacula will be 
identified. The anterior eompartment of the leg will be opened and the relationships of teni 
vessels, and nerves will be examined on the anterior surface of the ankle. The tendon of 
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eaeh muscle of the anterior eompartment will be followed into the foot. The intrinsie muscl 
the dorsum of the foot will be identified. The deep vessels and deep nerve of the leg and de 
of the foot will be disseeted. 

Disseetion instructions 

• Plaee the eadaver in the supine position. 

. Reeall that the superficial fibular nerve provides most of the cutaneous innervation 
the anterior surface of the ankle and dorsum of the foot (Fig. 6.3A ). 

• Remove the remnants of superficial faseia on the anterior surface of the leg and dor 
of the foot. Preserve the branehes of the superficial fibular nerve. 

• Observe the crural faseia and note that it is firmly attaehed to the anterior border o 
tibia. 

• Identify the superior and inferior extensor retinacula on the anterior surface of th( 
ankle. The retinacula are transverse thiekenings of the crural faseia that hold tendoi 


plaee. The superior extensor retinaculum extends aeross the tendons superior to the 
ankle joint. The inferior extensor retinaculum is at the level of the ankle joint and \\ 
shaped. The stem of the à€oeYà€* is attaehed to the calcaneus. 

Use a sealpel to make a vertieal cut through the crural faseia just belovv the lateral 
eondyle of the tibia. Use foreeps to lift the edges of the crural faseia and observe th 
the muscles of the anterior eompartment are attaehed to its deep surface. Extend tl 
cut through the crural faseia in the distal direetion as far as the inferior extensor 
retinaculum. 

The proximal attaehments of the anterior muscles of the leg are on the proximal tib 
fibula, and interosseous membrane. Do not attempt to disseet the proximal attaehm 

Observe the vessels and nerves and the tendons of the anterior muscles of the leg vv 
they eross the anterior surface of the ankle joint. From medial to lateral, identify (F 
6.24 ): 

o Tibialis anterior tendon 
o Extensor halloeis longus tendon 
o Anterior tibial vessels 
o Deep fibular nerve 
o Extensor digitorom longus tendon 
o Fibularis tertius tendon 

Follovv the tendon of the tibialis anterior muscle into the foot. Observe that the dis 
attaehment of the tibialis anterior tendon is the first cuneiform bone and the base o 
first metatarsal bone. The tibialis anterior muscle dorsiflexes and inverts the foot. 

Follovv the tendon of the extensor hallucis longus muscle into the foot. Observe the 
distal attaehment of the extensor hallucis longus tendon is the base of the distal phe 
of the great toe. The extensor hallucis longus muscle extends the great toe and 
dorsiflexes the foot. 

Observe that the tendons of the extensor digitorum longus muscle attaeh to the mi 
and distal phalanges of the lateral four toes. The extensor digitorum longus muscle 
extends the toes and dorsiflexes the foot. Note that eaeh of these tendons forms an 


extensor expansion . 

Follovv the tendon of the fibolaris tertios muscle to its distal attaehment on the dor 
sorfaee of the shaft of the fifth metatarsal bone (Fig. 6.24 ). The fibolaris tertios mi 
dorsiflexes the foot and assists in eversion of the foot. The fibolaris tertios muscle is 
absent in about 5%of speeimens. 

At the level of the superior extensor retinaculum, identify the anterior tibial artery 
6.24 ). Traee the anterior tibial artery proximally. Use your fingers to foreibly sepan 
the extensor digitorum longus muscle and the tibialis anterior muscle. Follovv the 
anterior tibial artery proximally betvveen these tvvo muscle bellies. [G 424; L 132; f 
519; R462; C 399] 

Use a probe to elean the anterior tibial artery. Note that it passes over the superior 
border of the interosseous membrane (Fig. 6.24 ). Note that the anterior tibial arter 
direetly on the anterior surface of the interosseous membrane and that it gives rise i 
unnamed muscular branehes. 

Observe that the deep fibular nerve joins the anterior tibial artery just belovv the k 
(Fig. 6.24 ). The deep fibular nerve is the motor nerve of the anterior eompartment 
the leg and the muscles in the dorsum of the foot. Traee the deep fibular nerve 
proximally and eonfirm that it is a braneh of the eommon fibular nerve . 

Return to the ankle region and traee the distal end of the anterior tibial artery deep 
the inferior extensor retinaculum. As the anterior tibial artery erosses the ankle joir 
name ehanges to dorsalis pedis artery (L. pes, pedis, foot). [G 426; L 133; N 520; 
497; e 402] 

Use seissors to cut the inferior extensor retinaculum over the extensor digitorum lon 
tendons. Retraet the tendons of the extensor digitorum longus muscle in the lateral 
direetion. 

On the dorsum of the foot deep to the tendons of the extensor digitorum longus mu' 
identify the extensor digitorum brevis muscle and the extensor hallucis brevis mu 

(Fig. 6.24 ). The extensor digitorum brevis and extensor hallucis brevis muscles shan 
eommon muscle belly that 
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attaehes to the calcaneus. Four tendons arise from this muscle belly and attaeh to tl 


extensor expansions of toes 1 to 4. The portion of this muscle that attaehes on the g 
toe is ealled the extensor hallucis brevis muscle. These muscles extend the toes and 
are innervated by the deep fibular nerve. 

• Follovv the dorsalis pedis artery onto the dorsum of the foot. In the distal part of the 
the dorsalis pedis artery passes deep to the extensor hallucis longus tendon to lie on 
lateral side of the tendon at the ankle. In the living person, the pulse of the dorsalis 
pedis artery ean be palpated betvveen the tendons of the extensor hallucis longus mi 
and the extensor digitorum longus muscle. 

. Identify the arcuate artery . The arcuate artery is a braneh of the dorsalis pedis art( 
that erosses the proximal ends of the metatarsal bones. The lateral three dorsal 

metatarsal arteries are branehes of the arcuate artery. [G 427; L 133; N 520; R 49 
411] 

. Identify the lateral tarsal artery . The lateral tarsal artery arises from the dorsalis p 
artery near the ankle joint and passes deep to the extensor digitorum brevis and ext 
hallucis brevis muscles. The lateral tarsal artery joins the lateral end of the arcuate 
artery to eomplete an arterial areh. 

. Identify the deep plantar artery . The deep plantar artery arises from the dorsalis p 
artery near the origin of the arcuate artery. The deep plantar artery passes betvveer 
first and seeond metatarsal bones to enter the sole of the foot. In the sole of the fo( 
the deep plantar artery anastomoses vvith the plantar areh. 

. At the level of the ankle, identify the deep fibular nerve (Fig. 6.24 ). Use blunt 
disseetion to follovv the deep fibular nerve into the dorsum of the foot. Note that th 
deep fibular nerve innervates the extensor digitorum brevis muscle and the extensor 
hallucis brevis muscle. The deep fibular nerve then continues tovvard the great toe t 
give rise to tvvo dorsal digital branehes. 

. Use an illustration and your eadaver speeimen to traee the cutaneous braneh of the 
fibular nerve to the region of skin betvveen the great toe and the seeond toe (Fig. 6. 
Understand that the skin betvveen the great toe and the seeond toe is the only skin ( 
the dorsum of the foot that is innervated by the deep fibular nerve. 


Disseetion Review 


• Use the disseeted speeimen to revievv the attaehments and aetions of the moseles in 
anterior eompartment of the leg. 

• Traee the anterior tibial artery throogh the anterior eompartment to the foot, vvher 
name ehanges to dorsalis pedis artery. Revievv the branehes of this arterial system. 

. Reeall the rule of innervation for the anterior eompartment of the leg and the dorsu 
the foot [L 151] : 

o All muscles in the anterior eompartment of the leg and the dorsum of the 
are innervated by the deep fibular nerve. 

• Revievv the prineipal muscle groups of the leg, the group functions, and the innervat 
of eaeh muscle group (Fig. 6.25 ) : 

o The posterior leg muscles are innervated by the tibial nerve. 
o The lateral leg muscles are innervated by the superficial fibular nerve. 
o The anterior leg muscles are innervated by the deep fibular nerve. 


Sole of the Foot 
Disseetion Overview 

The foot isarehed longitudinally (Fig. 6.21). The vveight-bearing points of the foot are th 
calcaneus posteriorly and the heads of the five metatarsal bones anteriorly. The plantar 
aponeurosis supports the longitudinal areh. Deep to the plantar aponeurosis are four layers 
intrinsie foot muscles, tendons, vessels, and nerves. 

The order of disseetion vvill be as follovvs: The plantar aponeurosis vvill be eleaned of superf 
faseia and studied. 
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It vvill then be refleeted to expose the first layer of the sole. The disseetion vvill proeeed fro 
superficial (inferior) to deep (superior) and eaeh of the four layers of the sole vvill be dissee 
Note that abduction and adduction movements of the toes are deseribed around an axis of 
referenee that passes through the seeond digit (seeond toe). This eonvention differs from th 



hand, in which the axis of referenee passes through the third digit. 


Anteríor eompartment 
Deep fibolar nerve tenitory 




Posterior eompartment 
Tibial nerve territory 



Figure 6.25. Motor nerve territories of the leg. 


Disseetion instructions 

Plantar Aponeurosis and Cutaneous Nerves [G 443; L 134; N 532 
463; e 422] 

. Plaee the eadaver in the prone position. 

• If the skin has not been removed from the sole of the foot, refer to Figure 6.2C and 
eomplete the skin removal. 
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Figure 6.26. Sole of the foot. A. Plantar aponeorosis. B. Cuts used to open the planl 
aponeurosis. 


• Note that the plantar faseia over the medial and lateral portions of the sole is thin. 
the median plane of the sole it is thiekened to form the plantar aponeurosis (Fig. 6 

). 

• Use a dull sealpel blade to serape the superficial faseia off the plantar aponeurosis. 
plantar aponeurosis is attaehed to the calcaneus posteriorly and it divides distally in 

















five bands, one to eaeh toe. Note that the five bands are joined by the soperfieial 
transverse metatarsal ligaments. 

• Use a sealpel to cut the plantar aponeurosis longitudinally (Fig. 6.26B ). The plantar 
aponeurosis is approximately 4 mm thiek. Do not cut too deeply. 

. Make two transverse cuts through the plantar aponeurosis: one cut at the proximal e 
elose to the calcaneus and one cut in the anterior one-third of the foot (Fig. 6.26B ) 
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• Tough bands of eonneetive tissue attaeh the plantar aponeurosis to the metatarsal b 
Use a sealpel to cut these bands and release the plantar aponeurosis from the under 
structures. Refleet the flaps medially or laterally, respeetively, and remove them (F 
6.26B ). 

First Layer of the Sole [G 444; L 135; N 533; R 463; C 423] 

. Identify the flexor digitorum brevis muscle (Fig. 6.27 ) . The proximal attaehments 
the flexor digitorum brevis muscle are the ealeaneal tuberosity and the plantar 
aponeurosis. The distal attaehments of the flexor digitorum brevis muscle are the m 
phalanges of the lateral four toes. The flexor digitorum brevis muscle flexes the late 
four toes. Traee the flexor digitorum brevis tendons to their distal attaehments. Rer 
remnants of the plantar aponeurosis as neeessary. 

. Identify the abductor hallucis muscle (Fig. 6.27 ). The abductor hallucis muscle is 
loeated on the medial side of the flexor digitorum brevis muscle. The proximal 
attaehments of the abductor hallucis muscle are the medial side of the ealeaneal 
tuberosity and the plantar aponeurosis. The distal attaehment of the abductor hallui 
muscle is the medial side of the base of the proximal phalanx of the great toe and it 
abducts the great toe. Use blunt disseetion to follow the tendon to its distal attaehn 

. Identify the abductor digiti minimi muscle (Fig. 6.27 ). The proximal attaehments o 
abductor digiti minimi muscle are the lateral side of the ealeaneal tuberosity and th 
plantar aponeurosis and its distal attaehment is the lateral side of the base of the 
proximal phalanx of the fifth (small) toe. The abductor digiti minimi muscle abducts 
fifth toe. Follow the tendon to its distal attaehment. 


. In the distal one-third of the sole of the foot, look for eommon and proper plantar 
digital nerves , which are branehes of the medial and lateral plantar nerves (Fig. 6 
The eommon and proper digital nerves lie between the tendonsjost identified. 
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Figure 6.27. Sole of the foot. First layer of moseles and the plantar nerves 
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Seeond Layer of the Sole [G 445; L 136; N 534; R 464; C 424] 


Use seissors to transeet the flexor digitorom brevis muscle elose to the calcaneus (Fi 
6.27 , dashed line). Refleet the muscle distally. 










• Push a probe deep to the abductor hallucis muscle from superior to inferior aiong th 
course of the posterior tibiai artery and tibiai nerve. Cut the abductor muscie over t 
probe (Fig. 6.27 , dashed iine). 

• Use biunt disseetion to foiiovv the posterior tibiai artery and tibiai nerve into the soi 
Identify the medial and lateral plantar nerves and arteries (Fig. 6.28 ) . 

• Identify the quadratus plantae muscle , vvhieh is deep to the flexor digitorum brevií 
muscle (Fig. 6.28 ). The proximal attaehment of the quadratus plantae muscle is the 
calcaneus and its distal attaehment is the tendon of the flexor digitorum longus mus 
The quadratus plantae muscle assists the flexor digitorum longus muscle in flexing ti 
lateral four toes. 

• Use a probe to disseet the flexor digitorum longus tendons in the sole of the foot. 
Observe that its four tendons pass through the tendons of the flexor digitorum brevi: 
muscle in the toes (Fig. 6.28 ). 

. Observe that four lumbrical muscles arise from the tendons of the flexor digitorum 
longus muscle. The distal attaehments of the lumbrical muscles are the extensor 
expansions of the lateral four toes. 


Third Layer of the Sole [G 446; L 137; N 535; R 465; C 427] 

• Use seissors to transeet the flexor digitorum longus tendon vvhere it is joined by the 
quadratus plantae muscle (Fig. 6.28 , dashed line). Refleet the tendons distally, alor 
vvith the lumbrical muscles. 

. Identify the flexor hallucis brevis muscle (Fig. 6.29 ) . The flexor hallucis brevis mi 
has a medial head and a lateral head , and eaeh head has its ovvn tendon. A sesame 
bone is found in eaeh of the tendons. The proximal attaehments of the flexor halluc 
brevis muscle are the first 

P.179 

metatarsal bone, the cuboid bone, and the third cuneiform bone. The distal attaehn 
of the flexor hallucis brevis muscle is the base of the proximal phalanx of the great 1 
and it flexes the great toe. 
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Figure 6.28. Sole of the foot. Seeond layer of moseles. 
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Figure 6.29. Sole of the foot. Third layer of moseles. 


Observe that the tendon of the flexor hallucis longus muscle lies betvveen the tvvo 
sesamoid bones of the flexor halloeis brevis muscle. Verify that the tendon of the fk 
hallucis longus is attaehed to the base of the distal phalanx of the great toe (Fig. 6.^ 

Identify the adductor hallucis muscle . The adductor hallucis muscle has a transver 
head and an oblique head (Fig. 6.29 ). Both heads attaeh to the lateral side of the t 
of the proximal phalanx of the great toe. The adductor hallucis muscle adducts the i 
toe (i.e., moves it tovvard the seeond toe). 

Identify the flexor digiti minimi muscle . The proximal attaehment of the flexor dig 
minimi muscle is the base of the fifth metatarsal bone and its distal attaehment is tl 






base of the proximal phalanx of the fifth toe. The flexor digiti minimi muscle flexes 
fifth toe. 


Fourth Layer of the Sole [G 447; L 138; N 536; R 465; C 428] 

• Use blunt disseetion to traee the lateral plantar artery distally. At the level of the bi 
of the metatarsal bones, the lateral plantar artery turns deeply to form the plantar 
(Fig. 6.29 ). Follovv the plantar areh medially until it passes deep to the oblique heai 
the adductor hallucis muscle. 

• The medial end of the plantar areh is formed by the deep plantar braneh of the dor 
pedisartery (Fig. 6.24 ). Use an illustration to study the pattern of distribution of t\ 

plantar metatarsal arteries that arise from the plantar areh. [G 446; L 139; N 536; 
502; e 428] 

• The interosseoos moseles are loeated superior (deep) to the plantar areh. Use an 
illustration to study the interosseoos moseles. [G 447; L 138; N 537; R497, 502; C 

The four D orsal interosseous muscles are AB ductors (DAB ) and the three P lantar 
interosseous muscles are AD ductors (PAD ) of the toes. Reeall that the referenee ax 
abduction and adduction passes through the seeond toe. 
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. Loeate the fibolaris longus tendon posterior to the lateral malleolus (Fig. 6.29). Ins 
probe along its superficial surface, deep to the abductor digiti minimi muscle. Use 
seissors to transeet the abductor digiti minimi muscle over the probe and refleet the 
muscle. Follovv the fibularis longus tendon into the sole of the foot and note that it i 
deeply around the lateral surface of the navicular bone. 

• In the sole, insert the probe along the superficial surface of the fibularis longus tend 
(into itstendon sheath) and gently push the probe medially aerossthe sole asfar as 
vvill go. The tip of the probe vvill stop near the distal attaehment of the fibularis lon 
tendon. VViggle the probe so that you ean see vvhere the tip is and note that the fibi 
longus tendon erosses the sole of the foot at its deepest plane. The distal attaehmer 
the fibularis longus tendon is onto the base of the first metatarsal bone and the first 
cuneiform bone. 

. Follovv the tibialis posterior tendon distally and verify that it has a broad distal 


attaehment on the navieolar bone, all three eoneiform bones, and the bases of the 
seeond, third, and fourth metatarsal bones. 

• Onee again, identify the flexor hallucis longus muscle in the posterior eompartmenl 
the leg. Follovv its tendon distally until it disappears into an osseofibrous tunnel at tl 
medial side of the ankle. Push a probe into the tunnel, and then open it vvith a sealp 
Lift the tendon of the flexor hallucis longus muscle vvith a probe and verify that it er 
the inferior surface of the sustentaculum tali . The sustentaculum tali aets as a pull 
ehange the direetion of foree of the flexor hallucis longus muscle. 


Disseetion Review 

• Replaee the structures of the four layers of the sole of the foot into their eorreet 
anatomieal positions. 

• Using the disseeted speeimen, revievv the attaehments and aetion of eaeh muscle. 
Organize the muscles from superficial (inferior) to deep (superior). 

. Follovv the posterior tibial artery from its origin in the leg to its bifurcation in the so 
the foot. Use an illustration and the disseeted speeimen to revievv the distribution o 
medial and lateral plantar arteries. Revievv the eonneetion betvveen the deep plante 
areh and the deep plantar braneh of the dorsalis pedis artery. 

• Traee the course of the tibial nerve from the popliteal fossa to the medial side of th 
ankle. Follovv its tvvo branehes in the sole of the foot (medial and lateral plantar ner 
Use a textbook deseription to help you relate the motor and sensory function of the 
lateral and medial plantar nerves to your disseeted speeimen [L 153] : 

o The medial plantar nerve innervates the abductor hallucis muscle, flexor 
digitorum brevis muscle, flexor hallucis brevis muscle, and medial lumbrical 
muscle. The medial plantar nerve vvill provide cutaneous innervation to the 
plantar surfaces of the medial 31/ 2 toes. The motor and cutaneous distributi 
the medial plantar nerve is eomparable to the distribution of the median ner 
the hand. 

o The lateral plantar nerve innervates all other muscles in the sole of the foot 


provides cutaneous innervation to the plantar surfaces of the lateral 11/ 2 to* 
The motor and cutaneous distribution of the lateral plantar nerve is eomparé 
to the distribution of the ulnar nerve in the hand. 

o The proper plantar digital nerves innervate the dorsal surface of the toes as 
proximally as the distal interphalangeal joint. The nail bed is included in the 
innervated by the proper plantar digital nerves. This pattern of innervation l- 
signifieanee for proper applieation of loeal anesthesia prior to removal of 
damaged toe nails. 


J oínts of the Lower Límb 
Disseetion Overview 

Disseet the joints of one lovver limb. Keep the soft tissue structures of the other limb intaet 
revievv purposes. 

The order of disseetion vvill be as follovvs: The hip vvill be disseeted, then the knee joint. Th 
ankle joint vvill be disseeted. The intermetatarsal joints, vvhieh are responsible for inversion 
eversion, vvill be studied. During this disseetion, the muscles of one limb vvill be removed. T 
advantage of this opportunity to revievv the attaehments, innervation, and aetion of eaeh m 
as it is removed. 

Disseetion instructions 
Hip J oint 

. Revievv the bony features of the hip joint. Three bones form the acetabulum: ìlium , 
ischium , and pubis . Revievv the proximal end of the femur and identify the follovvi 

head , fovea for the ligament of the head , neek , and intertroehanterie line . 

• Remove the sartorius muscle, rectus femoris muscle, and pectineus muscle. 

. Identify the iliopsoas muscle . Traee its tendon to the lesser troehanter. Sever the 
tendon of the iliopsoas muscle elose to the lesser troehanter and refleet the muscle 
superiorly. 
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Use an illustration to identify the ligaments that contribute to the formation of the 

fibrous joint capsule : iliofemoral ligament, isehiofemoral ligament , and pubofei 
ligament (Figs. 6.30 and 6.31 ). [G 394, 395; L 140; N 487; R 444, 445; C 432] 

Examine the iliofemoral ligament . Verify that the distal end of the iliofemoral ligar 
is attaehed to the intertroehanterie line of the femur. The proximal end is attaehed 
the anterior inferior iliae spine and the margin of the acetabulum. 

Flex and extend the femur. Observe that the iliofemoral ligament beeomes lax in fle 
and taut in extension. The iliofemoral ligament prevents overextension of the hip jo 

Use a sealpel to open the anterior aspeet of the jointcapsule as illustrated in Figure 


Inside the joint capsule, observe the eartilage on the articular surface of the head 
the femur . Rotate the femur laterally and note that you ean see more of the articu 
surface of the head. Rotate the femur medially and observe that the articular surfac 
disappears into the acetabulum. [G 394; L 141; N 487; R 445; C 433] 

Abduct and laterally rotate the femur. Identify the ligament of the head of the fem 
(Fig. 6.30 ). 

Identify the obturator externus muscle . Note that the obturator externus muscle p 
inferior to the neek of the femur. 


Anteríor inferíor iliae spine 



Tendon of rectus femoris m 


Articular 

snrfaee 


lliofemoral ligament 


lliofemoral ligament(cut) 

Probe positioned under 
ligament of the head of the femur 


Pubofemoral ligament 


Figure 6.30. How to open the anterior aspeet of the hip joint eapsole. 







Iliofemoral ligament 



Sacrotuberous ligament 


Isehiofemoral ligament 


Synovial membrane 


Figure 6.31. How to open the posterior aspeet of the hip joint eapsole. 


Remove the obtorator externus muscle to expose the pubofemoral ligament. 

Turn the speeimen to the prone position. 

Remove the piriformis, superior gemellus, obturator internus, inferior gemellus, 
quadratus femoris, gluteus medius, and gluteus minimus muscles. 

Use a sealpel and seraping motions to elean the posterior surface of the joint capsul 
(Fig. 6.31). 

Identify the isehiofemoral ligament , which runs from the acetabular margin to the 
of the femur. Note that the isehiofemoral ligament does not attaeh to the 
intertroehanterie erest but leaves an area where the synovial membrane of the hip j 
is exposed. 

Extend the femur. Observe that the isehiofemoral ligament beeomes taut and limits 
extension of the hip joint. 





• Open the posterior wall of the joint eavity by ineising the eapsole as shown in Figure 
. Observe the thiekness of the joint capsule. 

• The next objeetive is to disarticulate the hip joint. Return the speeimen to the supir 
position. Insert a probe under the ligament of the head of the femur (Fig. 6.30 ) and 
the ligament with a sealpel. Rotate the femur laterally and the head of the femur w 
eome out of the acetabulum. 

• Examine the head and neek of the femur (Fig. 6.32 ) . Identify the articular surfacc 
the head of the femur. Observe the cut end of the ligament of the head of the fem 
and identify the artery of the ligament of the head of the femur in the 
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eenter of the ligament. Use an illustration to review the blood supply to the head an 
neek of the femur. 



ligamenl 


Figure 6.32. Disarticulated hip joint. 


. Identify the lunate surface in the acetabulum (Fig. 6.32 ). Note that the ligament o 
head of the femur lies in the acetabular noteh . [G 396; L 141; N 487; R 445; C 4! 

• Identify the transverse acetabular ligament that bridges the acetabular noteh and t 
acetabular labrum that surrounds the rim of the acetabulum. 


eiinieal eorrelation 


Neek of the Femur 

A fracture of the neek of the femur disrupts the blood supply to the head of tt 
femur. If the blood supply (via the artery of the ligament of the head) is 
insufficient, the head will beeome neerotie. Neerosis of the femoral head is a 
eommon eomplieation in femoral neek fractures in the elderly. 


Knee J oint 

• Revievv the skeleton of the knee. On the distal end of the femur, identify the media 
eondyle, lateral eondyle , and intereondylar fossa . On the proximal end of the tibi 
identify the soperior artieolar sorfaee , medial eondyle , lateral eondyle , and 
intereondylar eminenee . On the patella, identify the artieolar sorfaee and anterie 
sorfaee . 

• On the medial side of the knee, use a sealpel to detaeh the tendons of the sartorius, 
graeilis, and semitendinosus muscles from their distal attaehments (pes anserinus). [ 

408; L 142, 143; N 506; R 446; C 436] 

• Refleet the muscles and identify the tibial eollateral ligament of the knee (Fig. 6.3; 
Note that the tibial eollateral ligament is attaehed to the medial meniscus through t 
joint capsule. 

. On the lateral side of the knee, cut the tendon of the bieeps femoris muscle elose te 
distal attaehment on the head of the fibula. 

• Refleet the bieeps femoris muscle and identify the fibolar eollateral ligament of the 
knee. Note that the fibular eollateral ligament is not attaehed to the external surfac 
the joint capsule (Fig. 6.33 ). Observe that the popliteus tendon passes betvveen the 
fibular eollateral ligament and the joint capsule. [G 409; L 145; N 506; R 446; C 43 

• On the posterior surface of the knee, remove the popliteal vessels, the tibial nerve, 
the eommon fibular nerve. 

. Detaeh the semimembranosus and semitendinosus tendons and refleet the muscles. 
the oblique popliteal ligament that svveeps superiorly and laterally from the tendon 
the semimembranosus muscle. The oblique popliteal ligament reinforees the posterii 


surface of the knee joint capsule. 


Free the plantaris muscle and both heads of the gastrocnemius muscle from the join 
capsule. Detaeh the proximal attaehments of these muscles elose to the femur. 

Remove the popliteus muscle. As you do so, note the presenee of the arcuate popliti 
ligament that spans aeross the superficial surface of the popliteus tendon. During 
removal of the popliteus muscle the posterior wall of the joint capsule will be opene 
eiear away the remnants of the posterior wall of the joint capsule to expose the joit 
eavity 

From the posterior view, identify the posterior eroeiate ligament (Fig. 6.33A ). Veri 
that the cruciate ligaments are loeated outside of the synovial eavity but are inside 
joint capsule. [G 412; L 145; N 509; R446; C 440] 

On the anterior surface of the knee, identify the tendon of the quadriceps femoris 
muscle. Observe that the tendon has patellar retinaeola that help to keep the patel 
eentered. Inferior to the patella, identify the patellar ligament. 

Make a transverse ineision superior to the patella through the quadriceps femoris tei 
Oarry the ineision around the sides of the knee, stopping short of the eollateral 
ligaments. 

Refleet the patella and patellar ligament inferiorly (Fig. 6.33B ). Oonfirm that the fe 
and the tibia remain attaehed to eaeh other by two eollateral ligaments and two 
eroeiate ligaments . [G 411; L 145; N 507; R 447; C 436] 

Verify that the cruciate ligaments eross eaeh other (Fig. 6.33C ). The anterior crucii 
ligament attaehes 
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to the tibia anteriorly. The posterior cruciate ligament attaehes to the tibia posteri 
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Figure 6.33. Right knee joint. A. Posterior view. B. Anterior view. C. Soperior view. 


Extend the leg. With the leg in this position, observe: 

o The artieolar sorfaees of the femur and tibia are in maximum eontaet. 
o The joint is à€oelockedà€» in its most stable position. 
o The anterior cruciate ligament istaut and prohibits further extension. 

Flex the leg. With the leg in this position, observe: 

o There is less eontaet between the articular surfaces of the femur and tibia. 
o Some rotation occurs in the knee joint. 

o The posterior cruciate ligament prevents the tibia from being pushed posteri 
o The anterior cruciate ligament prevents the tibia from being pulled anteriorl 

Flex the leg and pull the tibia anteriorly. Note the tightness of the joint. Cut the anl 
cruciate ligament. Now flex the leg and pull the tibia anteriorly. Feel the forward 
movement of the tibia. This forward movement indieates a ruptured anterior crucia1 
ligament and is an important elinieal sign (anterior drawer sign). 

Observe the menìseì (Fig. 6.33C ). Note that the medìal meniscus is firmly attaehed 


















the tibial eollateral ligament. In eontrast, the lateral meniscus is not attaehed to th 
fibolar eollateral ligament. 


eiinieal eorrelation 
Knee I njuries 

The medial meniscus is injured six to seven times more often than the lateral 
meniscus because the medial meniscus is firmly attaehed to the tibial eollater 
ligament. 

Foreed abduction and lateral rotation of the leg may result in the simultaneou 
injury of three structures: tibial eollateral ligament, medial meniscus, and 
anterior cruciate ligament. The injury has been named the á€oeunhappy 
triad.áe* This injury is caused by a blow to the lateral side of the knee and ií 
eommon injury in eontaet sports. 


Ankle J oint [G 454; L 146; N 527; R 450; C 452, 453] 

. Revievv the bony landmarks related to the ankle joint. On the distal end of the fibuli 
identify the lateral malleolus . On the distal end of the tibia, identify the medial 
malleolus . On the talus, identify the troehlea . Revievv the tarsal bones. 

• Cut and refleet the tendons, vessels, and nervesthat erossthe anterior aspeet of th( 
ankle joint. Leave a 7.5-em-long portion of the tibialis anterior tendon attaehed to t 
medial cuneiform and first metatarsal bone. 

• On the medial aspeet of the ankle joint, cut and refleet the flexor digitorum longus 
muscle. Retraet 
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the tendon of the tibialis posterior muscle anteriorly. Do not cut it. 

• eiean and define the medial (deltoid) ligament of the ankle (Fig. 6.34A ) . Identify 
four parts: 


O 


Posterior tibiotalar ligament 





o Tìbìoealeaneal ligament 
o Tibionavicular ligament 
o Anterior tibiotalar ligament 

On the lateral side of the ankle, identify the tendons of the fibolaris longus and fibu 
brevis muscles. Open the superior and inferior fibular retinacula. Retraet the tendor 
the fibularis longus and fibularis brevis muscles anteriorly. 

eiean and define the lateral ligament of the ankle (Fig. 6.34B ). Identify its three p 

o Posterior talofibular ligament 
o Calcaneofibular ligament 
o Anterior talofibular ligament 



Posterior tibiotalar ligament 
TíMoealeaneal ligament — 
Tìbionavicular ligament — 
Anterior tibiotalar ligament 


Short plantar 
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Figure 6.34. Right ankle joint. A. Medial view. B. Lateral view. 


Dorsiflex and plantar flex the ankle joint. Observe that these are the only aetions of 
ankle joint. 









eiinieal Gorrelation 


Ankle I njuries 

The ankle joint is the most frequently injured major joint in the body. The lat( 
ligament of the ankle is injured when the foot is forcefully inverted. The resul 
an ankle sprain with swelling around the lateral malleolus. In severe eases, tt 
calcaneofibular and talofibular ligaments are torn, and the inferior tip of the 
lateral malleolus may be avulsed (pulled off). 
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Figure 6.35. Plantar ligaments. 


J oints of Inversion and Eversion 

. Study the movements of inversion and eversion of the foot in a suitable skeletal spei 
(use cautionà€"wired laboratory skeletons ean be damaged). With one hand, immobi 
the ankle joint by holding the talus stationary between the tibia and fibula. With th( 
other hand, invert and evert the foot. Observe: 

o The talus remains fixed in the ankle joint. 











o The foot rotates about the inferior surface of the talus (subtalar joint) and 
anterior surface of the talus (talonavicular joint). 

In the eadaver speeimen, produce eversion by pulling on the tendons of the fibularií 
longus and fibularis brevis muscles. Produce inversion by pulling on the tendons of t 
tibialis anterior and tibialis posterior muscles simultaneously. 

Observe that these movements occur in the transverse tarsal joint (calcaneocuboid 
talonavicular joints) and the sobtalar joint. 

The longitudinal areh of the foot is supported by ligaments that span the tarsal bone 
the sole of the foot, remove the flexor digitorum brevis and quadratus plantae musc 
Observe the long plantar ligament and the short plantar ligament (Fig. 6.35 ) . [G 
L 147; N 528; R 449; C 455] 

Remove the tendon of the tibialis posterior muscle vvhere it erosses inferior to the te 
Identify the plantar ealeaneonavieolar (spring) ligament (Fig. 6.35 ). This ligament 
the tibialis posterior tendon support the head of the talus and the longitudinal areh. 
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ehapter 7 

The Head and neek 


The study of head and neek anatomy provides a eonsiderable intellectual ehallenge because 
region is paeked with small, important structures. These structures are assoeiated with the 
proximal endsof the respiratory and gastrointestinal systems, the eranial nerves, and the or 
of speeial sense. Disseetion of the head and neek provides a speeial problem in that periphe 
structures must be disseeted long before their parent structure ean be identified. A eomplel 
understanding of the region eannot be gained until the final disseetion is eompleted. 

The neek will be disseeted before the head. The superficial aspeets of the neek (superficial 
faseia, superficial veins, and cutaneous nerves) will be disseeted first. Then, the neek will b 
disseeted region by region and the regions will be defined as triangles. The vascular structui 
that go to the head as well as the endoerine glands in the neek will be disseeted. The phary 
and larynx will be disseeted after the head because they eannot be mobilized until after thí 
head is disseeted. 

Neek 

The neek is a region of transition between the head and the thorax. The major vessels that 
supply the head pass through the neek. The nerves that innervate the organs within the thoi 
and abdomen pass through the neek. Portions of several systems are loeated in the neek: 
gastrointestinal system (pharynx and esophagus), respiratory system (larynx and traehea), 
cardiovascular system (major vesselsto the head and upper limbs), eentral nervous system 
(spinal eord), and endoerine system (thyroid and parathyroid glands). Finally, nerves and ve: 
to the upper limbs pass through the inferior part of the neek. 



Skeleton of the Neek 

The bones of the neek were first stodied in Ghapter 1, The Baek. Use an artieolated skeleto 
and your atlasto reeall several eharaeteristies of the eervieal vertebrae. Cervical vertebrae 
have: 


. Small bodies 

• Relatively large vertebral foramina 

• Bifid spinous proeesses 

. Transverse proeesses that eontain a transverse foramen (foramen transversarium) 

Observe the following features of individual eervieal vertebrae: [G 294; L 7, 8; N 17, 21; R 

e 342] 


. Atlas(ei) 

o Anterior areh and tubercle 
o Transverse proeess with transverse foramen 
o Groove for vertebral artery 
o Posterior areh and tubercle 
o Superior articular surface for oeeipital eondyle 
o Note that the atlas does not have a body. 

. Axis (C2) 

o Dens 
o Body 

o Transverse proeess with transverse foramen 
o Lamina 


O 


Spinous proeess 


o 


Superior articular faeet for atlas 


• Vertebrae C3 to C7 

o Body 

o Transverse proeess with transverse foramen 
o Groove for spinal nerve 
o Lamina 
o Spinous proeess 

o Note that C7 has the longest eervieal spinoos proeess (vertebra prominens ). 

Posterior Triangle of the Neek 
Disseetion Overview 

Study a transverse seetion through the neek (Fig. 7.1 ) . The posterior part of the neek eont 
the eervieal vertebral column and the musclesthat move it. The anterior part of the neek h 
the eervieal viseera. The eervieal viseera include: [G 747; L 305; N 35; R 154; C 474] 

. Pharynx and esophagus à€" the superior parts of the digestive traet 
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• Larynx and traehea à€" the superior parts of the respiratory traet 
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Figure 7.1. Transverse seetion through the neek. 


• Thyroid gland and parathyroid glands 


Atlas Referenees 

G = Grant's Atlas, 12th ed., page number 
L = LWW Atlas of Anatomy , Ist ed., page number 
N = Netter's Atlas, 4th ed., plate number 
R = Golor Atlas of Anatomy, 6th ed., page number 
e = eiemente's Atlas, 5th ed., plate number 


The viseeral part of the neek hasthe follovving boundaries: 





















• Posterior à€" the eervieal vertebrae 

• Posterolateral à€" the sealene muscles 

• Lateral à€" the sternoeleidomastoid muscle 

. Anterior à€" the infrahyoid muscles 

Large vessels and nerves lie lateral to the eervieal viseera (Fig. 7.1). The earotid artery 
(internal earotid artery at more superior levels), internal jugular vein , and vagus nerve a 

eontained vvithin the earotid sheath . 

The order of disseetion vvill be as follovvs: The skin vvill be removed from the anterior and la 
neek. The platysma muscle vvill be studied and refleeted. The external jugular vein vvill be 
identified. Several cutaneous branehes of the eervieal plexus (great auricular nerve, lesser 
oeeipital nerve, transverse eervieal nerve, and supraclavicular nerves) vvill be disseeted. Th( 
aeeessory nerve (eranial nerve XI) vvill be identified and follovved from the sternoeleidomast 
muscle to the trapezius muscle. 

Disseetion instructions 
Skin Removal 

. The skin isthin on the neek. Be careful vvhen removing it. 

. Refer to Figure 7.2 and make an anterior midline skin ineision from the jugular note 
the sternum (E) to the ehin (F). 

. Make a seeond skin ineision along the margin of the mandible from point F to j ust be 
the ear lobe (G). 

. Make a skin ineision in the transverse plane from point G to the external oeeipital 
protuberance (Fl). If the baek has been disseeted, part of this ineision has been mad* 
previously. 

. If the baek has not been disseeted, make a skin ineision along the anterior border of 
trapezius muscle from point Fl to the aeromion (I). 

. If the thorax has not been disseeted, make an ineision along the anterior surface of 
elaviele from point I to the j ugular noteh of the sternum (E). 
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• Beginning at the anterior midline, refleet the skin in the lateral direetion as far as tl 
anterior border of the trapezios muscle. Detaeh the skin and plaee it in the tissue 
eontainer. 


Posterior Triangle of the Neek [G 752; L 297; N 26; R 174; C 476 

For deseriptive purposes the neek is divided into an anterior triangle and a posterior triangh 

(Fig. 7.3 ) . The boundaries of the posterior triangle of the neek are: 

. Anterior à€" the posterior border of the sternoeleidomastoid muscle 
• Posterior à€" the anterior border of the trapezius muscle 
. Inferior à€" the middle one-third of the elaviele 
. Superficial (roof) à€" superficial layer of the deep eervieal faseia 
. Deep (floor) à€" muscles of the neek eovered by prevertebral faseia 

The cutaneous nerves for the shoulder and anterior neek pass to the surface through the 
posterior triangle of the neek. Therefore, these structures are disseeted with the posterior 
eervieal triangle even though they may distribute over the shoulder or anterior triangle. At 
outset, note that the structures in the following disseetion lie within the superficial faseia e 
neek except the aeeessory nerve, which lies deep to the superficial layer of the deep eervie 
faseia. 


. Examine the platysma muscle in the superficial faseia (Fig. 7.4 ) . The platysma mu 
eovers the lower part of the posterior triangle. At its inferior end, the platysma mus 
passes superficial to the elaviele and attaehes to the superficial faseia of the deltoid 
peetoral regions. Superiorly, the platysma muscle is attaehed to the mandible, skin ( 
eheek, angle of the mouth, and orbicularis oris muscle. It is innervated by the faeial 


nerve. 



Figure 7.2. Skin ineisions. 


. Note that the supraciavicuiar nerves, the transverse eervieai nerve, and the externa 
juguiar vein are in eontaet with the deep surface of the piatysma muscie. Preserve t 
in the next disseetion step. 






Figure 7.3. Boundaries of the eervieal triangles. 


eiavieie 


Omohyoid m. 


Sternoeleido- 
mastoid m. 


Garotid 

triangle 


Posterior eervieal 
triangle 


Trapezios m 


Sobmental 

triangle 


Muscular 

tríangle 


• Near the elaviele, use a probe to raise the inferior border of the platysma muscle. 
Carefully use sharp disseetion to free the platysma muscle from the vessels and nerv 
its deep surface and refleet the muscle superiorly as far as the mandible. Leave 
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the platysma muscle attaehed along the border of the mandible. 







Figure 7.4. The platysma muscle. 


• Identify the external jugular vein (Fig. 7.5 ) . The external j ugular vein is in the 
superficial faseia deep to the platysma muscle. The external jugular vein begins posl 
to the angle of the mandible and erosses the superficial surface of the 
sternoeleidomastoid muscle. About 3 em superior to the elaviele, the external jugulc 
vein pierees the superficial layer of the deep eervieal faseia (roof of the posterior 
triangle) to drain into the subclavian vein. Follovv the external jugular vein until it p 
through the investing layer of deep eervieal faseia. [G 754; L 306; N 31; R 178; C 4 

. The skin of the neek and part of the posterior head is innervated by cutaneous nerve 
that are branehes of the eervieal plexus. The cutaneous nerves enter the superficia 
faseia near the midpoint of the posterior border of the sternoeleidomastoid muscle ( 
7.5 ). Identify: 

o Great auricular nerve à€" erossesthe superficial surface of the 
sternoeleidomastoid muscle parallel to the external jugular vein. The great 
auricular nerve supplies the skin of the lovver part of the ear and an area of í 
extending from the angle of the mandible to the mastoid proeess. 






o Lesser oeeipital nerve à€" passes superiorly along the posterior border of th 
sternoeleidomastoid muscle. The lesser oeeipital nerve suppliesthe part of t 
sealp that is immediately behind the ear. 


Prevertebral faseia 
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Figure 7.5. Posterior triangle of the neek. The external jugular vein lies 
superficial to the superficial layer of deep eervieal faseia. 


o Transverse eervieal nerve à€" passes transversely aeross the sternoeleidome 
muscle and neek. It supplies the skin of the anterior triangle of the neek. If ^ 
have trouble identifying the transverse eervieal nerve, it may have been rerr 
with the platysma muscle. 

o Supraclavicular nerves à€" pass inferiorly to innervate the skin of the shoul( 
Observe medial, intermediate, and lateral branehes. 




























• The aeeessory nerve (XI) courses from slightly superior to the midpoint of the poste 
border of the sternoeleidomastoid muscle to the anterior border of the trapezius mi 
(Fig. 7.5 ). The aeeessory nerve lies deep to the superficial layer of the deep eerviea 
faseia. Use blunt disseetion to free the aeeessory nerve from the surrounding eonnee 
tissue. Note that branehes of spinal nerves C3 and C4 join the aeeessory nerve in the 
posterior eervieal triangle and these branehes provide proprioeeptive sensory 
innervation. The aeeessory nerve innervates the sternoeleidomastoid muscle and the 
trapezius muscle. If the baek has been disseeted, eonfirm that the aeeessory nerve r 
be found on the deep surface of the trapezius muscle. 

. The inferior portion of the posterior triangle will be disseeted with the root of the n 


eiinieal Gorrelation 

Diaphragmatie Pain Referred to the Shoulder 

The supraclavicular nerves and the phrenie nerve share a eommon origin fron 
spinai eord segments C3 and C4. Irritation of the parietal pleura or parietal 
peritoneum eovering the diaphragm produces pain that is earried by the phrei 
nerve and referred to the area suppiied by the supraclavicuiar nerves (shouid 
region). 


Disseetion Review 

. Review Figure 7.1 and note that the platysma muscle, external jugular vein, and 
cutaneous nerves of the neek are all loeated in the superficial faseia. Of the structui 
j ust disseeted, only the aeeessory nerve is loeated deep to the investing layer of dee 
eervieal faseia. 

. Use an illustration to review the relationship of the platysma muscle to the cutaneoi 
branehes of the eervieal 

P.190 

plexus. Note that the transverse eervieal nerve erosses the neek deep to the platysrr 
muscle but that its branehes pass through the muscle to reaeh the skin of the anterii 
neek. 





. Revievv the area of distribotion of all cutaneous branehes of the eervieal plexus. 

• Revievv the course of the aeeessory nerve. Note that the aeeessory nerve is superfici 
the neek vvhere it is vulnerable to inj ury by laeeration or blunt trauma. 

. Revievv the course of the oeeipital artery at the apex of the posterior triangle. 


Anteríor Triangle of the Neek [G 763; L 297; N 28; R 175; C 
470] 

Disseetion Overview 

The boundaries of the anterior triangle of the neek are (Fig. 7.3 ): 

. Anterior à€" the median line of the neek 

. Posterior à€" the anterior border of the sternoeleidomastoid muscle 
. Soperior à€" the inferior border of the mandible 
. Soperfieial (roof) à€" superficial layer of the deep eervieal faseia 
. Deep (floor) à€" larynx and pharynx 

For deseriptive purposes, the anterior triangle is divided by the digastrie and omohyoid mus 
into smaller triangles: muscular, earotid , submandibular , and submental (Fig. 7.3 ). 

Bones and Gartilages 

Use an illustration to identify the bony and cartilaginous landmarks that vvill be used as 
referenee structures (Fig. 7.6 ) : [G 761; L 307; N 29; R 175; C 470] 

. Hyoid bone à€" (Gr. hyoideus , U-shaped) at the angle betvveen the floor of the moi 
and the superior end of the neek 


Thyrohyoid membrane à€" stretehing betvveen the thyroid eartilage and hyoid bone 
Thyroid eartilage à€" (Gr. thyreoeides , shield) in the anterior midline of the neek 


The order of disseetion will be as follows: The soperfieial veins of the anterior triangle will I 
stodied. The eontents of eaeh sobdivision of the anterior triangle will be disseeted in the 
following order: muscular triangle, earotid triangle, submandibular triangle, and submental 
triangle. 


Disseetion instructions 

Superficial Faseia [G 763; L 306; N 31; R 174; C 482] 


• The platysma muscle has been removed, revealing the external jugular vein . Follov 
external jugular vein superiorly and observe that it is formed by the joining of the 
posterior division of the retromandibular vein and the posterior auricular vein (Fie 

). 
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Figure 7.6. Gontents of the muscular triangle of the neek. 










. In the superficial faseia near the anterior midline, note the anterior jugular vein (F 
7.5 ). It courses inferiorly near the midline to the suprasternal region where it penel 
the superficial layer of the deep eervieal faseia. The anterior j ugular vein passes det 
the sternoeleidomastoid muscle to join the external jugular vein in the root of the n 


Muscular Triangle [G 763; L 307, 308; N 29; R 175; C 470] 

. The eontents of the muscular triangle of the neek are the infrahyoid muscles, the 
thyroid gland, and the parathyroid glands. The boundaries of the muscular triangle 
(Fig. 7.3): 

o Superolateral à€" superior belly of the omohyoid muscle 
o Inferolateral à€" anterior border of the sternoeleidomastoid muscle 
o Medial à€" median plane of the neek 

. In the midline of the neek, use a probe to break through the superficial layer of the 
eervieal faseia and identify the sternohyoid muscle (Fig. 7.6 ). The inferior attaehrr 
of the sternohyoid muscle is the sternum and its superior attaehment is the body of 
hyoid bone. The sternohyoid muscle depresses the hyoid bone. 
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. Lateral to the sternohyoid muscle, identify the superior belly of the omohyoid mus 
The superior belly is attaehed to the inferior border of the hyoid bone. The inferior 
of the omohyoid muscle attaehes to the superior border of the scapula near the 
suprascapular noteh. The omohyoid muscle depressesthe hyoid bone. 

. Use blunt disseetion to loosen the medial border of the sternohyoid muscle from the 
structures that lie deep to it. Use seissors to transeet the sternohyoid muscle elose t 
hyoid bone and refleet the muscle inferiorly. If the thorax has been disseeted previo 
the sternohyoid muscle has been detaehed from the sternum. It should remain attae 
by deep faseia to other muscles. Gonserve this deep faseial attaehment so that the 
muscle is not removed. 

. Use a probe to raise the medial border of the superior belly of the omohyoid muscle 
loosen it from deeper structures. Use seissors to transeet the superior belly of the 


omohyoid muscle elose to the hyoid bone and refleet it inferiorly. 


• Identify the sternothyroid muscle (Fig. 7.6 ). The inferior attaehment of the 
sternothyroid muscle is the sternum and its superior attaehment is the oblique line e 
thyroid eartilage. The sternothyroid muscle depressesthe larynx. 

. Identify the thyrohyoid muscle . The inferior attaehment of the thyrohyoid muscle i 
oblique line of the thyroid eartilage and its superior attaehment is the hyoid bone. T 
thyrohyoid muscle elevatesthe larynx. 

. The ansa eerviealis innervates the four infrahyoid muscles. It will be identified later 

. Gently retraet the right and left sternothyroid musclesto widen the gap in the midli 
Identify (Fig. 7.6 ): [G 759; L 308; N 31; R 175; C 484] 

o Laryngeal prominenee 
o erieothyroid ligament 
o erieoid eartilage 
o First traeheal ring 
o lsthmus of the thyroid gland 


eiinieal eorrelation 
Traeheotomy 

Traeheotomy (traeheostomy) is the ereation of an opening into the traehea. A 
emergeney operation, it must be rapidly performed in eases with sudden 
obstruction of the airway (e.g., aspiration of a foreign body, edema of the lar 
or paralysis of the voeai foids). The opening is made in the midiine between t 
infrahyoid muscies of the neek. 


Submandibular Triangle [G 763; L 312, 313; N 32; R 183; C 493] 


The eontents of the submandibular triangle are the submandibular gland, faeial art 





faeial vein, stylohyoid muscle, part of the hypoglossal nerve (XII), and lymph nodes. 

boundaries of the submandibular triangle are (Fig. 7.3 ); 

o Superior à€" inferior border of the mandible 
o Anteroinferior à€" anterior belly of the digastrie muscle 
o Posteroinferior à€" posterior belly of the digastrie muscle 
o Superficial (roof) à€" superficial layer of deep eervieal faseia 
o Deep (floor) à€" mylohyoid and hyoglossus muscles 

Refer to a skull. On the temporal bone, identify the mastoid proeess and the styloie 
proeess. 

Examine the inner aspeet of the mandible and identify: [G 665; L 327; N 15; R 52; 
581] 


o Digastrie fossa 
o Mylohyoid line 
o Submandibular fossa 
o Mylohyoid groove 

On the eadaver, identify the submandibular gland and use a probe to define its bord 
Note that a portion of the gland extends deep to the posterior border of mylohyoid 
muscle. 

Use blunt disseetion to separate the faeial artery and vein from the submandibular e 
Note that the faeial vein passes superficial to the submandibular gland and the faeia 
artery courses deep to the gland. 

Preserve the faeial vessels and use seissors to remove the superficial part of the 
submandibular gland. Do not disturb the deep part of the gland. 

Use blunt disseetion to elean the superficial surface of the anterior and posterior b( 
of the digastrie muscle (Fig. 7.6 ). The anterior attaehment of the anterior belly is 1 
digastrie fossa of the mandible. The anterior belly of the digastrie muscle is innervat 


by the mylohyoid nerve, a braneh of the mandibolar division of the trigeminal nerve 
). The posterior attaehment of the posterior belly is the mastoid proeess of the tem|: 
bone and it is innervated by the faeial nerve (VII). The two bellies attaeh to eaeh otl 
by an intermediate tendon . The intermediate tendon is attaehed to the body and t 
greater horn of the hyoid bone by a fibroos sling. The digastrie muscle elevates the t 
bone and depressesthe mandible. 

• Identify the tendon of the stylohyoid muscle , which attaehes to the body of the h^ 
bone by straddling the intermediate tendon of the digastrie muscle. The stylohyoid 
muscle is innervated by the faeial nerve and it elevates the hyoid bone. 
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• Use a probe to follow the hypoglossal nerve (XII) through the submandibular triangli 
Observe that the hypoglossal nerve enters the submandibular triangle by passing dee 
the posterior belly of the digastrie muscle. It passes deep to the mylohyoid muscle 
within the submandibular triangle (Fig. 7.7 ) . 


Submental Triangle [G 758; L 307; N 31; R 174; C 492] 

. The eontents of the submental triangle are the submental lymph nodes. The submei 
triangle is an unpaired triangle that erosses the midline. The boundaries of the 
submental triangle are (Fig. 7.3 ): 

o Right and left à€" anterior bellies of the right and left digastrie muscles 
o Inferior à€" hyoid bone 

o Superficial (roof) à€" superficial layer of the deep eervieal faseia 
o Deep (floor) à€" mylohyoid muscle 

• Use a probe to elean the superficial faseia from the surface of the right and left 
mylohyoid muscles. Eaeh mylohyoid muscle has a proximal attaehment on the myloh 
line of the mandible and distal attaehments on the hyoid bone and the mylohyoid ra 
The mylohyoid muscle supportsthe floor of the oral eavity. 


earotid Triangle [G 763; L 312, 313; N 32; R 182; C 478] 


. The eontents of the earotid triangle are the earotid arteries (eommon, internal, ane 
external), the branehes of the external earotid artery, part of the hypoglossal nerve 
branehes of the vagus nerve (X). The boundaries of the earotid triangle are (Fig. 7. 
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Figure 7.7. The earotid triangle of the neek. The tip of the greater horn of t 
hyoid bone is an important referenee point. 


o Inferolateral à€" anterior border of the sternoeleidomastoid muscle 
o Superior à€" posterior belly of the digastrie muscle 

• eiean the anterior margin of the sternoeleidomastoid muscle from its inferior end to 
superior attaehment. Use blunt disseetion to free the anterior border of the muscle 
the deep eervieal faseia. 

• If the thorax has been disseeted, the sternoeleidomastoid muscle has already been 
detaehed from its inferior attaehments. If the thorax has not been disseeted, transe 
the sternoeleidomastoid muscle about 5 em superior to its attaehments to the sterni 






and elaviele. 


Refleet the sternoeleidomastoid soperiorly. Attempt to eonserve the cutaneous bran 
of the eervieal plexus that radiate from the posterior border of the sternoeleidomasl 
muscle. Use your fingers to free the sternoeleidomastoid muscle from the deep eerv 
faseia as far superiorly as the mastoid proeess. Release of the sternoeleidomastoid l 
the mastoid proeess is important to faeilitate disarticulation of the head in a later 
disseetion. 

Find the aeeessory nerve (XI) where it erossesthe deep surface of the 
sternoeleidomastoid muscle near the base of the skull. Traee the aeeessory nerve 
superiorly as far as possible. Note that the aeeessory nerve passes through the j ugulí 
foramen to exit the skull but this relationship is too far superior to be seen at this ti 

To allow better aeeess to deeper structures cut the eommon faeial vein where it em 
into the internal jugular vein. Transeet the digastrie muscle at its intermediate tend 
and refleet the posterior belly. 

Palpate the tip of the greater horn of the hyoid bone (Figs. 7.7 and 7.8 ) . Find th 
hypoglossal nerve superior to the tip of the greater horn of the hyoid bone. Observe 
a muscular braneh of the oeeipital artery erosses superior to the hypoglossal nerve. ‘ 
hypoglossal nerve earries axons of spinal nerve C1 that braneh off as the nerve to th 
thyrohyoid muscle . [G 763; L 313; N 32; R 182; C 479] 

Use blunt disseetion to traee the hypoglossal nerve anteriorly. Verify that the 
hypoglossal nerve passes medial to the posterior belly of the digastrie muscle and de 
the mylohyoid muscle (Fig. 7.7 ). 

The superior root of the ansa eerviealis travels with the hypoglossal nerve (Fig. 7.8 
The superior root of the ansa eerviealis is mainly eomposed of 
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fibers from Cl. The inferior root of the ansa eerviealis (C2, C3) passes around the 
earotid sheath to join the superior root. Thus, a loop (L. ansa , handle) is formed. 

eiean the ansa eerviealis and traee its delieate branehes to the lateral borders of thi 
infrahyoid muscles (Fig. 7.8 ). 
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Figure 7.8. The ansa eerviealis. 


Use a probe to raise the posterior border of the thyrohyoid muscle and identify the 
thyrohyoid membrane that extends betvveen the thyroid eartilage and the hyoid bo 

(Fig. 7.9 ) . Find the internal braneh of the superior laryngeal nerve vvhere it pass 
through the thyrohyoid membrane. The internal braneh of the superior laryngeal ner 
supplies sensory fibers to the mucosa of the larynx. 

Follovv the internal braneh of the superior laryngeal nerve proximally. It joins the 

external braneh of the superior laryngeal nerve to form the superior laryngeal nei 








(Fig. 7.9 ). The superior laryngeal nerve may be too far superior to be seen at this st 
of the disseetion. 

Traee the external braneh of the superior laryngeal nerve distally and observe that i 
innervates the erieothyroid muscle . It also innervates part of the inferior pharynge 
eonstrietor muscle. 

While preserving the ansa eerviealis, use seissorsto open the earotid sheath . The 
earotid sheath eontainsthe eommon earotid artery, internal earotid artery, internal 
jugular vein, and vagus nerve (X). 

Observe that the internal jugular vein is loeated lateral to the eommon earotid or 
internal earotid artery in the earotid sheath. Use an illustration to study its largest 
tributaries: eommon faeial vein, superior thyroid vein , and middle thyroid vein . 
blunt disseetion to separate the internal jugular vein from the eommon and internal 
earotid arteries. 

To elear the disseetion field, remove the tributaries of the internal j ugular vein. 

At the level of the superior border of the thyroid eartilage, find the origin of the 
external earotid artery (Fig. 7.9 ). Use blunt disseetion to follovv the external earot 
artery superiorly until it passes on the medial side of (deep to) the posterior belly of 
digastrie muscle. Temporarily replaee the posterior belly of the digastrie muscle in i 
eorreet anatomieal position to eonfirm this relationship. [G 766; L 314; N 34; R 183 
479] 

The external earotid artery has six branehes in the earotid triangle (Fig. 7.9 ). Eaeh 
braneh has a eompanion vein that may be removed to elear the disseetion field. At t 
time, identify five branehes: 

o Superior thyroid artery à€" arises from the anterior surface of the external 
earotid artery at the level of the superior horn of the thyroid eartilage. The 
superior thyroid artery deseends to the superior pole of the lobe of the thyro 
gland. The superior laryngeal artery is a braneh of the superior thyroid artei 
vvhieh pierees the thyrohyoid membrane together vvith the internal laryngeal 
nerve. 


O 


Lingual artery à€" arises from the anterior surface of the external earotid ai 


at the level of the greater horn of the hyoid bone (Fig. 7.9 ). It passes deeph 
the muscles of the tongue. Do not follovv it at this time. 

Faeial artery à€" arises from the anterior surface of the external earotid art 
immediately superior to the lingual artery (Fig. 7.9 ). The faeial artery cross( 
inferior border of the mandible to enter the faee. Do not follovv it into the fe 
this time. In 20%of eases, the lingual and faeial arteries arise from a eommo 
trunk. 
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Oeeipital artery à€" arises from the posterior surface of the external earotie 
artery and supplies part of the sealp (Fig. 7.9 ). 
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Figure 7.9. Branehes of the external earotid artery and right vagus nerve (X) 
the neek. 












o Posterior auricular artery à€" arises from the posterior surface of the exter 
earotid artery and passes posterior to the ear to supply part of the sealp. 

• Use blunt disseetion to elean the bifurcation of the eommon earotid artery . Identil 
earotid sinus , a dilation of the origin of the internal earotid artery. The wall of the 
earotid sinus eontains pressoreeeptors that monitor blood pressure. The earotid sinu 
innervated by the glossopharyngeal nerve (IX) and the vagus nerve (X). 

• The earotid body is a small mass of tissue loeated on the medial aspeet of the earot 
bifurcation. The earotid body monitors ehanges in oxygen and earbon dioxide 
eoneentration of the blood. The earotid body is innervated by the glossopharyngeal i 
(IX) and the vagus nerve (X) 

. Identify the internal earotid artery and note that it has no branehes in the neek. 

• The aseending pharyngeal artery is the sixth braneh of the external earotid artery. 
branehes from the medial surface of the external earotid artery. Use your fingers to 
the external earotid artery and look for the origin of the aseending pharyngeal arter 
elose to the earotid bifurcation. 

• Identify the vagus nerve (X) within the earotid sheath where it lies between and 
posterior to the vessels (Fig. 7.9 ). To see the vagus nerve, retraet the internal j ugul 
vein laterally and the eommon earotid artery medially. 


Disseetion Review 

• Replaee the sternoeleidomastoid muscle and the infrahyoid muscles in their eorreet 
anatomieal positions. Review the attaehments and aetions of the infrahyoid muscles 

• Review the cutaneous branehes of the eervieal plexus. Review the ansa eerviealis. 

• Use the disseeted speeimen to review the positions of the eommon earotid and inter 
earotid arteries, internal jugular vein, and vagus nerve within the earotid sheath. 

• Follow eaeh braneh of the external earotid artery through the regions disseeted, not 
their relationships to muscles, nerves, and glands. 

• Traee the branehes of the superior laryngeal nerve distally and note their distributio 


. Revievv the course of the hypoglossal nerve. 

• Revievv the ansa eerviealis and its relationship to the hypoglossal nerve and earotid 
sheath. 

. Note that the superior laryngeal nerve passes medial to the internal and external ea 
arteries and the hypoglossal nerve passes lateral to the internal and external earotie 
arteries. 
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Thyroid and Parathyroid Giands [G 768à€''771; N 74, 76; R 
184; e 483] 

Disseetion Overview 

The eervieal viseera are the pharynx, esophagus, larynx, traehea, thyroid gland, and parath 
glands. The thyroid gland and parathyroid glands lie betvveen the infrahyoid muscles and th( 
larynx and traehea, and these glands vvill be disseeted novv. The pharynx, esophagus, larynx 
traehea vvill be disseeted after head disarticulation has been performed. 

Disseetion lnstructions 

. Onee again, refleet the sternoeleidomastoid and sternohyoid muscles. 

. Observe the thyroid gland [L 308, 309] . The thyroid gland is loeated at vertebral l( 
C5 to Tl. Laterally, the thyroid gland is in eontaet vvith the earotid sheath (Fig. 7.1( 

. Identify the right lobe and left lobe of the thyroid gland . The tvvo lobes are eonnee 
by the isthmos , vvhieh erosses the anterior surface of traeheal rings 2 and 3 (Fig. 7.: 

. Frequently, the thyroid gland has a pyramidal lobe that extends superiorly from the 
isthmus. The pyramidal lobe is a remnant of embryonie development that shovvsthe 
route of deseent of the thyroid gland. 

. Identify the soperior thyroid artery vvhere it enters the superior end of the lobe of 
thyroid gland. Reeall that the superior thyroid artery is a braneh of the external car( 
artery. The inferior thyroid artery vvill be disseeted later. 

. The soperior and middle thyroid veins are tributary to the internal j ugular vein. Th 


right and left inferior thyroid veins deseend into the thorax on the anterior sorfaee 
the traehea. The right and left inferior thyroid veins drain into the right and left 
braehioeephalie veins, respeetively. 

Look for the thyroidea ima artery (L. ima , lovvest). The thyroidea ima artery is a 
relatively rare (poblished reports plaee the ineidenee at 2%to 12%of the popolation 
elinieally signifieant variant. When present, the thyroidea ima artery enters the thyr 
gland from inferiorly, near the midline. 

Use seissors to cut the isthmus of the thyroid gland. Use blunt disseetion to detaeh t 
capsule of the thyroid gland from the traeheal rings. Spread the lobes vvidely apart. 

On both sides of the eadaver, use blunt disseetion to display the reeorrent laryngea 
nerve that passes immediately posterior to the lobe of the thyroid gland in the groo 
betvveen the traehea and esophagus. Use an illustration to note the elose relationshi 
the recurrent laryngeal nerve to the thyroid gland (Fig. 7.10B ). 
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Figure 7.10. The relationships of the thyroid gland. A. Anterior view. Dashed line 
indieates the level of seetion. B. Transverse seetion. 
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Cut all blood vessels leading to or from the left lobe of the thyroid gland. Use a prot 
free the left lobe from surrounding eonneetive tissue and remove it. 

Examine the posterior aspeet of the left lobe of the thyroid gland and attempt to id( 
the parathyroid glands . The parathyroid glands are about 5 mm in diameter and me 
darker in eolor than the thyroid gland. Usually, there are two parathyroid glands on 





















side of the neek but the number ean vary from one to three. 


eiinieal eorrelation 
Reeorrent Laryngeal Nerve 

If a recurrent laryngeal nerve is injured by a thyroid tumor or during 
thyroideetomy (removal of the thyroid gland), paralysis of the laryngeal musc 
will occur on the affeeted side. The result is hoarseness of the voiee. 

eiinieal Gorrelation 
Parathyroid Glands 

The parathyroid glands play an important role in the regulation of calcium 
metabolism. During thyroideetomy, these small endoerine glands are in dangi 
being damaged or removed. To maintain proper serum calcium levels, at leas 
one parathyroid gland must be retained during surgery. 


Disseetion Review 

• Revievv the relationship of the thyroid gland to the infrahyoid muscles, earotid sheat 
larynx, and traehea. 

. Use an illustration and the disseeted speeimen to revievv the blood supply and venou 
drainage of the thyroid gland. Note that there are only tvvo thyroid arteries (superio 
inferior) but there are three thyroid veins (superior, middle, and inferior). 

. Revievv the relationship of the parathyroid glands to the thyroid gland. Use an 
embryology textbook to revievv the origin and migration of the thyroid and parathyrí 
glands during development. 


Root of the Neek [G 772; L 309; N 33; R 184; C 480] 
Disseetion Overvievv 





The root (base) of the neek is the j unction betvveen the thorax and the neek. The root of tl 
neek is an important area because it lies superior to the soperior thoraeie apertore . All 
structures that pass betvveen the head and thorax or the upper limb and thorax must pass 
through the root of the neek. 

The order of disseetion vvill be as follovvs: The branehes of the subclavian artery vvill be 
disseeted. The course of the vagus and phrenie nerves vvill be studied. The muscles that forr 
floor of the posterior eervieal triangle vvill be studied. Some of these structures vvill be follo 
superiorly or inferiorly beyond the root of the neek. 

Disseetion instructions 

. The elaviele has been cut at its midlength and the thoraeie vvall vvas removed during 
disseetion of the thorax. Remove the anterior thoraeie vvall and set it aside. 

. Refleet superiorly the sternoeleidomastoid muscle, sternohyoid muscle, and sternotf 
muscle. 

. eiean the inferior belly of the omohyoid muscle . Note that its inferior belly and su| 
belly are joined by an intermediate tendon . Revievv its attaehments and aetion. 

. Use seissors to cut the faseial sling that binds the intermediate tendon of the omohy 
muscle to the elaviele. 

. Follovv the external jugular vein through the investing layer of deep eervieal faseia. 
that the external j ugular vein is the only tributary of the subclavian vein. To expose 
blood vessels in the root of the neek, remove the investing layer of deep eervieal fas 
that forms the roof of the lovver part of the posterior eervieal triangle. 

. Identify the subclavian vein (Fig. 7.11 ) . Use blunt disseetion to loosen the subclav 
vein from structures that lie deep to it. 

. Follovv the subclavian vein inferiorly to the point vvhere it is joined by the internal 
jugularvein to form the braehioeephalie vein . 

. Identify the subclavian artery . Observe that the right subclavian artery is a braneh 
the braehioeephalie trunk and the left subclavian artery is a braneh of the aortie are 

774; L 309, 310; N 33; R 170, 184; C 491] 

. The subclavian artery has three parts that are defined by its relationship to the ante 


sealene muscle (Fig. 7.12 ) : 


o First part à€" from its origin to the medial border of the anterior sealene mi 

o Seeond part à€" posterior to the anterior sealene muscle 

o Third part à€" betvveen the lateral border of the anterior sealene muscle an 
lateral border of the first rib 

The first part of the sobelavian artery has three branehes: 

o Vertebral artery à€" courses superiorly betvveen the anterior sealene muscl( 
the longus eolli muscle (Fig. 7.12 ). Traee the vertebral artery superiorly unt 
passes into the transverse foramen of vertebra C6. 

o Internal thoraeie artery à€" arises from the anteroinferior surface of the 
subclavian artery and passes inferiorly to supply the anterior thoraeie vvall (F 
7.12 ). 
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o Thyroeervieal trunk à€" arises from the anterosuperior surface of the subclc 
artery (Fig. 7.12 ). The thyroeervieal trunk has three branehes: 

> Transverse eervieal artery à€" erosses the root of the neek about 2 t 
em superior to the elaviele and deep to the omohyoid muscle (Fig. 7. 
. It suppliesthe trapezius muscle. 


Trapezius m. 


Levator scapulae m. 


Splenius m. 


Middle sealene m. 


Slemoeleidomastoid 
m. (cut) 


Anterior 
sealene m. 



Transverse 
eervieal a. 


' Internal jugul 
V. (cut) 

' Vagus n. 
Inferior thyroid 

' Infrahyoid 
moseles 


Phrenie^ 


Inferior belly of / 
omohyoid m. (cut) 


Sternoeleido- 
mastoid m. (cut) 


Braehial plexus \ 
Subclavian a 


Subclavian v 


Figure 7.11. The root of the neek. 


Suprascapular artery à€" passes laterally and posteriorly to the regie 
the suprascapular noteh (Fig. 7.13 ). It passes superior to the transve 
scapular ligament and supplies the supraspinatus and infraspinatus 
muscles. 

Inferior thyroid artery á€“ passes medially tovvard the thyroid gland 
Traee the inferior thyroid artery tovvard the thyroid gland. Usually, tl 
inferior thyroid artery passes posterior to the eervieal sympathetie ti 
. The aseending eervieal artery is a braneh of the inferior thyroid art 















The seeond part of the sobelavian artery has one braneh, the eostoeervieal trunk ( 
7.12 ). The eostoeervieal trunk arisesfrom the posterior surface of the seeond part e 
subclavian artery. Use your fingers to elevate the subclavian artery from the surface 
the first rib and use blunt disseetion to look for the eostoeervieal trunk passing 
posteriorly above the cupula of the pleura. The eostoeervieal trunk divides into the ( 
eervieal artery and the sopreme intereostal artery . The supreme intereostal arter 
gives rise to posterior intereostal arteries 1 and 2. 


Longus eolli muscles 


Transverse proeess of 
vertebra C6 


Anterior sealene m 


Dofsal 

scapular 

artery 



Vertebral 
artery 

Gostoeervieal 
trunk 

Thyroeervieal 
trunk 


Sobelavian 

artery 


Internal thoraeie 
artery 


eommon earotid arteries 


Figure 7.12. Branehes of the subclavian artery 


The third part of the subclavian artery has one braneh, the dorsal scapular artery 

dorsal scapular artery passes betvveen the superior and middle trunks of the braehia 
plexus to supply the muscles of the scapular region (Fig. 7.13 ). In about 30%of ease 
dorsal scapular artery arises from the transverse eervieal artery instead of from the 
subclavian artery. 

Find the thoraeie duct , vvhieh aseends from the thorax into the neek. The thoraeie < 
is posterior to the esophagus at the level of the superior thoraeie aperture, and ther 




arehes anteriorly and to the left to join the venous system near the junction of the I 
subclavian vein and the left internal jugular vein (Fig. 7.13 ). The thoraeie duct is 
usually a single structure, which has the diameter of a small vein, but it may be 
represented by several smaller ducts. [G 773; L 309; N 206; R 182; C 168] 

On the right side of the neek, several small lymphatie vesselsjoin with lymph vessel: 
from the right upper limb and right side of the thorax to form the right lymphatie d 
The right lymphatie duct drains into the junction of the right subclavian and right 
internal jugular veins. 
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On both sides of the neek, find the vagus nerve in the earotid sheath and follow it ir 
the thorax. Note that the vagus nerve passes posterior to the root of the lung. [G 77 

309; N 32; R 184; C 481] 

Vertebrala. Inferiortbyroid a. 



the braehíal 
plexiis 


Vagus nerve (refleeted) Left internal jugular 

vein (refleeted) 


Figure 7.13. Left intersealene triangle and termination of the thoraeie duct. 











The right vagus nerve passes anterior to the subclavian artery, vvhere it gives off the 
right recurrent laryngeal nerve . The left vagus nerve passes on the left side of the 
aortie areh, vvhere it gives off the left recurrent laryngeal nerve . 

Follovv the right and left recurrent laryngeal nerves superiorly along the lateral surfc 
the traehea and esophagus. Traee them as far as the first traeheal ring. Do not follo’ 
them into the larynx at this time. 

Verify that the phrenie nerve erosses the anterior surface of the anterior sealene m 
(Fig. 7.13 ). Follovv the phrenie nerve into the thorax and eonfirm that it passes ante 
to the root of the lung. 

Identify the eervieal portion of the sympathetie trunk . Note that the inferior eervie 
sympathetie ganglion is loeated in the root of the neek. Verify that the eervieal 
sympathetie trunk is continuous vvith the thoraeie sympathetie trunk. 

Examine the muscles that form the floor of the posterior eervieal triangle. Identify t 

splenius eapitis , the levator scapulae , and the anterior, middle , and posterior 
sealene muscles . [G 773; L 310; N 33; R 185; C 480] 

Use blunt disseetion to define the borders of the anterior sealene and middle sealei 
muscles . The anterior and middle sealene muscles attaeh to the first rib. The first r 
and the adjaeent borders of the anterior and middle sealene muscles form the boun( 
of the intersealene triangle . Observe (Fig. 7.13 ): 

o The subclavian artery and the roots of the braehial plexus pass betvveen th 
posterior sealene muscle and the anterior sealene muscle (through the 
intersealene triangle). 

o The subclavian vein , transverse eervieal artery , and suprascapular artery 

eross the anterior surface of the anterior sealene muscle. 

o The phrenie nerve deseends vertieally aeross the anterior surface of the ant 
sealene muscle. 

Use blunt disseetion to elean the roots of the braehial plexus at the level of the 
intersealene triangle. Identify the parts of the supraclavicular portion of the braeh 
plexus : roots , trunks , and divisions . 


If the upper limb has been disseeted previously, follovv the suprascapular nerve asfe 
laterally as the suprascapular noteh of the scapula vvhere it is joined by the suprascc 
artery. 


eiinieal Gorrelation 
I ntersealene Triangle 

The ìntersealene triangle beeomes elinieally signifieant when anatomieal 
variations (additional muscular slips, an aeeessory eervieal rib, or exostosis oi 
the first rib) narrow the interval. As a result, the subclavian artery and/or roo 
the braehial plexus may be eompressed, resulting in isehemia and nerve 
dysfunction in the upper limb. 


Disseetion Review 

• Replaee the anterior thoraeie vvall in its eorreet anatomieal position. Replaee the 
infrahyoid muscles and sternoeleidomastoid muscle in their eorreet anatomieal posit 
Revievv the boundaries of the posterior eervieal triangle. Revievv the attaehments of 
infrahyoid muscles. Revievv the distribution of the cutaneous branehes of the eervieí 
plexus. 

. Remove the anterior thoraeie vvall. Revievv the origin and course of the braehioeeph; 
artery, left eommon earotid artery, and left subclavian artery in the superior 
mediastinum. 

• Revievv the three parts and the branehes of the subclavian artery. 
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• Revievv the distribution of the transverse eervieal, suprascapular, and dorsal scapula 
arteries to the superficial muscles of the baek and scapulohumeral muscles. 

. Use an illustration to revievv the course of the vertebral artery from its origin on the 
part of the subclavian artery to the eranial eavity. 


Head 





The disseetion of the head is foremost a disseetion of the course and distribution of the erai 
nerves and the branehes of the external earotid artery. All of the eranial nerves and many b 
vessels pass through openings in the skull. Therefore, the skull is an important tool with whi 
organize the study of the soft tissues of the head and neek. Parts of the skull will be studiec 
needed and details will be added as the disseetion proeeeds. 


Skull 

All parts of the skull are fragile, but the bones of the orbit are exceptionally delieate. The 
medial wall of the orbit is very easily broken. Never hold a skull by plaeing your fingers into 
orbits. 


Frontal bone; 



Nasion 

Orbltal margin 

Anteríor nasal aperture 


Glabetla- 

Supraorbitnl noteh 
SupefCtliary areh 


Nasal bone 


Zygomate bone 


Nasal septum 


Maxílla; 

Frontal proeess 
Infraorbital foramen 
Anterior nasal spine 
Alveoiar proeess 


Mandible: 

Alveotar proeoss 
Mental foramen 
Mentai protuberance 










Figure 7.14. The skull, anterior view. 


Anterior View of the Skuii [G 610; L 298; N 2; R 22; C 514] 

Examine the skull from an anterior view and identify (Fig. 7.14 ) : 

• Frontal bone 

o Glabella 
o Superciliary areh 
o Supraorbital noteh (foramen) 

• Nasal bone 

• Zygomatie bone 

• Maxilla 


o Frontal proeess 
o Infraorbital foramen 
o Anterior nasal spine 
o Alveolar proeess 

• Nasal septum 

• Mandible 

o Alveolar proeess 
o Mental foramen 
o Mental protuberance 

Parts of several bones eombine to form the following features (Fig. 7.14 ): 


. Nasìon à€" the junction betvveen the frontal and nasal bones 
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• Orbital margin á€“ formed by three bones (frontal, maxillary, and zygomatie) 

. Anterior nasal apertore à€" bounded by the nasal bones and maxillae 

Lateral View of the Skull [G 612; L 299; N 4; R 21; C 515] 

Examine the skull from a lateral vievv and identify (Fig. 7.15 ) : 

. Parietal bone 

o Soperior temporal line 
o Inferior temporal line 

. Frontal bone 
. Sphenoid bone 

o Greater wing 
. Zygomatie bone 

o Frontal proeess 
o Temporal proeess 

. Temporal bone 

o Squamous part 
o External acoustic meatus 
o Mastoid proeess 
o Zygomatie proeess 


Oeeipital bone 


o External oeeipital protuberance 
Sutures 

o Lambdoid 
o Squamosal 
o eoronal 

Pterion à€" the junction of the frontal bone, parietal bone, greater wing of sphenoi 
bone, and squamous part of temporal bone 

Mandible (Fig. 7.16 ) [G 664; L 327; N 15; R 52; C 581] 
o Ramus 


■ eoronoid proeess 

■ Mandibular noteh 
> eondylar proeess 

• Head (eondyle) 

• Neek 

o Angle 
o Body 

o Mental foramen 


O 


Inferior border 



Parielal bone: 

Supenor temporal Ime 
Infenor lemporal line 


SiJtjres: 
Goronal 
Sooamosal 
Lambdoid 


Oeeípital bone: 
Extemal 
oeeípital 
prohjberanee 


Temporat bone: 

Squamous part 
Extemal acoustic meatus 
Mastotd proeess 
Zygomalie proeess 


Pterion 




Rontal bone 


Spbenoid bone: 
Greater v/ìng 


Nasal bone 


\ Zygomatie bone: 

— Frorital proeess 
Temporal proeess 


Max<lla 


Mandible 


Fjgure 7.15. The skull, lateral view. 








Gofidylar proeess: 



border 

Figure 7.16. The external surface of the mandible. 


Aíigle 


Mental 

foramen 


Mandibolar noteh 


Goronoid proeess 


Superior View of the Skuii [G 614; L 300; N 7; R 29; C 516] 

The ealvaria is the skull eap that is formed by parts of the frontal, parietal, and oeeipital be 
Examine the external surface of the ealvaria and identify (Fig. 7.17 ) : 

• Frontal (metopie) suture à€" betvveen the ossifieation eenters of the frontal bone, 
usually obliterated in the adult 

• Goronal suture á€“ betvveen the frontal bone and the tvvo parietal bones 

• Sagittal suture á€“ betvveen the tvvo parietal bones 

. Bregma á€“ the point vvhere the sagittal and eoronal sutures meet 

• Lambdoid suture á€“ betvveen the oeeipital bone and the tvvo parietal bones 

• Lambda á€“ the point vvhere the sagittal and lambdoid sutures meet 


Faee 

Surface Anatomy 






Palpate the follovving structures on the head of the eadaver (Fig. 7.18 ) 


. Vertex 

• Supraorbital margin 

• Nasal bones 

• Alveolar proeess of the maxilla 

• Mental protuberance of the mandible 

• Zygomatie areh 

• Zygomatie bone 

• Angle of the mandible 


Frontal (metopie) suture 


Frontal t)one 


A 


Goronal suture 


Anterior fontanelle 


Sagittal suture 


Posterior fontanelle 



Lambda 


Oeeípital bone 


B 


Figure 7.17. Superior view of the ealvaria of the skull. A. Infant skull. B. Adult 


Disseetion Overview 

The skin of the faee reeeives sensory innervation from three divisions (branehes) of the 
trigeminal nerve (V). Two eervieal spinal nerves eomplete the cutaneous innervation of the 

(Fig. 7.19 ) . 


Ophthalmie division (V^ ) à€" skin of the forehead, upper eyelids, and nose 
Maxillary division (V^ ) à€" skin of the lower eyelid, eheek, and upper lip 






. Mandibular division (V^ ) à€" skin of the lower faee and part of the side of the head 


• Gervieal spinal nerves 2 and 3 á€“ skin of the baek of the head and the area aroun( 
ear 

In eontrast, all of the muscles of faeial expression reeeive motor innervation from the faeial 
nerve (VII) . [G 631; L 325; N 24; C 499] 

The order of disseetion will be asfollows: The skin of the faee will be removed to expose th 
muscles of faeial expression. The parotid duct and gland will be identified. Branehes of the 
nerve will be identified as they emerge from the anterior border of the parotid gland. Sever 
faeial muscleswill be identified. Two important sphineter muscleswill reeeive particular 
attention: the orbicularis 
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oris (mouth) and the orbicularis oculi (eye). The terminal branehes of the three divisions of 
trigeminal nerve will be exposed where they emerge from openings in the skull. 


Verlex 


Alveolar proe 
of maxilla 


Mental protu 
of mandìble 


Supraorbital 


margin 


Nasal bones 


« 



Figure 7.18. Surface anatomy of the faee. 





Disseetion instructions 
Skin Ineisions 

The skin of the faee is very thin. It is firmly attaehed to the eartilage of the nose and ears b 
is mobile over other parts of the faee. This mobility permits the aetion of the moseles of fae 
expression. The moseles of faeial expression are attaehed to the skin soperfieially and the b 
of the skull deeply. They aet as sphineters and dilators for the openings of the eyes, mouth, 
nostrils. 




Figure 7.19. Cutaneous nerve distribution of the head and neek. 


. Plaee the eadaver in the supine position and refer to Figure 7.20 . 

. In the midline, make a skin ineision that begins on the forehead at about the level o 
hairline (A) passes through the nasion (B) and continuesto the mental protuberance 
Eneirele the mouth at the margin of the lips. 

. On the lateral surface of the head, make a skin ineision from point A to the upper pé 
the ear, then passing anterior to the ear down to the level of the ear lobe. This ineií 
should end at the ineision that was made when disseeting the neek (D). 

. Starting at the nasion (B), make an ineision that eneirelesthe orbital margin. Extenc 













ineision from the lateral angle of the eye to the ineision near the ear. 

• An ineision was made from the mental protoberanee (C) along the inferior border of 
mandible to point D when the neek was disseeted. 

. Beginning at the midline, remove the skin of the forehead. Note that the skin adhen 
tough subcutaneous eonneetive tissue. Leave this eonneetive tissue intaet and do no 
remove the frontalis muscle. 

• Remove the skin of the lower faee, beginning at the midline and proeeeding laterall; 
The superficial faseia of the faee is thiek and eontains the muscles of faeial expressi( 

• Detaeh the skin along the ineision line from the forehead to the angle of the mandib 
to D) and plaee it in the tissue eontainer. 


Superficial Faseia of the Faee [G 626; L 324, 325; N 23; R 76; C 
494] 

The superficial faseia of the faee eontains the parotid gland, part of the submandibular glan 
muscles of faeial expression, branehes of the faeial nerve, branehes of the trigeminal nerve, 
the faeial artery and vein. The muscles of faeial expression are attaehed to the skin, and th^ 
attaehments have been severed during skin removal. The goal of this stage of the disseetion 
identify some of the muscles of faeial expression and 
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follow branehes of the faeial nerve posteriorly into the parotid gland. 



Figure 7.20. Skin ineisions. 



• A small part of the platysma muscle extends into the faee along the inferior border 
the mandible (Fig. 7.21 ) . Reeall that the inferior attaehment of the platysma musc 
the superficial faseia of the upper thorax and that it forms a sheet of muscle that ee 
the anterior neek. Use blunt disseetion to define the superior attaehment of the mui 
on the inferior border of the mandible, skin of the eheek, and angle of the mouth. 

• Identify the masseter muscle . It is a muscle of mastieation, which will be disseeted 
later. 

. Identify the parotid duct (Fig. 7.21 ). The parotid duct is approximately the diamete 
a probe handle and it erossesthe lateral surface of the masseter muscle about 2 em 
inferior to the zygomatie areh. Use blunt disseetion to follow the parotid duct anteri 
as far as the anterior border of the masseter muscle where the duct turns deeply, pi 
the buccinator muscle of the eheek, and drains into the oral eavity. 


Faeial Nerve [G 627; L 325; N 25; R 76, 78; C 500] 

• Use a probe to follow the parotid duct posteriorly and identify the anterior margin o 

parotid gland . 

• Study the branehes of the faeial nerve in an illustration (Fig. 7.21). Note that sever; 
small branehes course parallel to the parotid duct. Using blunt disseetion, loeate om 
these branehes superior or inferior to the parotid duct. 


Transverse faeial a. 



Zygomatie 


6uccal brs. 


Zygomatieos major m. 


Mandibularbr. 


Plalysma 

Extemal jugularv. 


Buccinalor m 


sor angoli orís m 


Faeial a. and v. 


Faeial nerve (VII): 
Temporal br. 


Orbicularis oeoli m. 


Gervieal br. 


Parotid gland 
Masseter m. 


Figure 7.21. Disseetion of the lateral aspeet of the faee. 


Use a probe to follovv the braneh tovvard the anterior margin of the parotid gland. M 
the probe parallel to the braneh as you disseet through the superficial faseia. 

At the anterior border of the parotid gland, extend your disseetion field superiorly a 
inferiorly to loeate other branehes of the faeial nerve. Identify the follovving: 

o Temporal braneh à€" erossesthe zygomatie areh 
o Zygomatie braneh à€" erossesthe zygomatie bone 
o Buccal branchesà€" erossthe superficial surface of the masseter muscle 
o Mandibular braneh à€" parallels the inferior margin of the mandible 
o Gervieal braneh à€" erosses the angle of the mandible to enter the neek 


















• The parotid gland has very tough eonneetive tissue that will not yield to a probe. To 
follow the branehes of the faeial nerve into the parotid gland, use the point of a sea 
blade as a probe. 

• Follow the branehes of the faeial nerve into the parotid gland. Superficial to the ner 
remove the parotid gland pieee by pieee. VVithin the parotid gland the nerve branehi 
join to form the parotid plexus . Follow the nerve branehes posteriorly 
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until they eombine into one or two nerves, just anterior to the ear lobe. 

. Use a probe to define the anterior border of the masseter muscle . Anterior to the 
masseter muscle isthe buccal fat pad . Use blunt disseetion to remove the buccal fe 
pad and expose the buccinator muscle . Verify that the parotid duct pierees the 
buccinator muscle. 

• Observe that two nerves enter the buccinator muscle: 

o Buccal braneh of the faeial nerve à€" erosses the superficial surface of the 
masseter muscle and provides motor innervation to the buccinator muscle. 

o Buccal nerve , a braneh of the mandibular division of the trigeminal nerve (\ 
à€" emergesfrom deep to the masseter muscle. The buccal nerve does not s 
motor innervation to the buccinator muscle; it piereesthe buccinator muscl€ 
provide sensory innervation to the mucosa of the eheek. The buccal nerve al 
provides sensory innervation to the skin of the eheek. 


Faeial Artery and Vein [G 626; L 326; N 23; R 79; C 501] 

The faeial artery and vein follow a winding course aeross the faee and they may pass either 
superficial or deep to the muscles of faeial expression. 

• Find the faeial artery where it erosses the inferior border of the mandible at the anl 
edge of the masseter muscle (Fig. 7.21 ). The faeial vein should be loeated posterior 
the faeial artery. At this loeation, the faeial artery and vein are eovered only by skir 
the platysma muscle. 

• Preserve the faeial vessels. Cut the platysma muscle along the inferior border of the 


mandible and detaeh it from the angle of the mouth. Plaee the platysma muscle in t 
tissue eontainer. 

• Follovv the faeial artery inferiorly and note that the faeial artery passes deep to the 
submandibular gland in the neek, then beeomes superficial vvhere it erosses the infe 
border of the mandible. The faeial vein travels a more superficial course relative to 
submandibular gland and may have been cut vvhen the gland vvas removed earlier. 

• Use a probe to traee the faeial artery superiorly tovvard the angle of the mouth. Obs 
that the faeial artery has several loops or bends in this part of its course. Near the a 
of the mouth, the faeial artery gives off the inferior labial and superior labial arter 

• Continue to traee the faeial artery as far as the lateral side of the nose, vvhere its ne 
ehanges to angular artery . 

• The faeial vein reeeives tributaries that eorrespond to the branehes of the faeial art 
The angular vein has a elinieally important anastomotie eonneetion vvith the ophthal 
veins in the orbit, vvhieh vvill be detailed vvhen the orbit is disseeted. 


Muscles Around the Orbital Opening[G 626; L 324, 325; N 26; R 
e 494] 

. At only 1 to 2 mm in thiekness, the skin of the eyelids is the thinnest skin in the bod; 
Carefully skin the upper and lovver eyelids. 

• Identify the orbicularjs oculi muscle , vvhieh eneireles the palpebral fissure (openin 
the eyelid) (Fig. 7.22 ) . Identify: 

o Orbital part à€" surrounds the orbital margin and is responsible for the tight 
closure of the eyelid 

o Palpebral part à€" a thinner portion, vvhieh is eontained in the eyelids and i' 
responsible for blinking of the eyelid 

. Note that the medial attaehment of the orbicularis oculi muscle is the medial orbita 
margin, the medial palpebral ligament, and the laerimal bone. The lateral attaehme 
the orbicularis oculi muscle is the skin around the orbital margin. It is innervated by 


temporal and zygomatie branehes of the faeial nerve. 


Muscles Around the Oral Opening [G 626, 630; L 324, 325; N 26; 
58; e 495] 

• Several moseles alter the shape of the mouth and lips. Use a probe to define some o 
these muscles (Fig. 7.22 ): 
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o Levator labìi soperioris muscle à€" has a superior attaehment to the maxilli 
below the orbital margin and an inferior attaehment to the upper lip. It elev 
the upper lip. 



Epieranial aponeurosis 


Frontal belly of 
oeeipitofrontalis m. 


Iníraofbilal 
nerve 

Levator anguli 
oris m. 

Buccinatof m. 
Menlal 


Levator labii superions 
alaeque nasi m. 

Nasalis m. 

Levator labii superíoris m 
Zygomaticus minor m. 
Zygomatieos major m. 
Orbicularís oris m. 


Platysma m. 

^ Depressor anguli ofis m. 

\ Depressor labii inferioris m. 
Mentalis m. 


Supraorbital 

nerve 


Orbrtalpart 1 ... , . 

> Orbicularis 
Palpebral pan J 


Figure 7.22. Muscles of the faee. 


o Zygomaticus major muscle à€" has a lateral attaehment to the zygomatie b( 
and a medial attaehment to the angle of the mouth. It draws the angle of th 
mouth superiorly and posteriorly. 






o Orbicularis oris muscle á€“ has medial attaehments to the maxilla, mandibl 
and skin in the median plane and a lateral attaehment to the angle of the mi 
The orbieolaris oris muscle is the sphineter of the mouth. 

o Buccinator muscle à€" has proximal attaehments to the pterygomandibular 
and the lateral surfaces of the alveolar proeesses of the maxilla and mandibl 
The distal attaehment of the buccinator muscle is the angle of the mouth. It 
eompresses the eheek against the molar teeth, keeping food on the occlusal 
surfaces during ehevving. 

o Depressor anguli oris muscle à€" has an inferior attaehment to the mandibh 
a superior attaehment to the angle of the mouth. It depresses the eorner of 1 
mouth. 

• The muscles deseribed above are innervated by the zygomatie, buccal, and mandibu 
branehes of the faeial nerve. 


eiinieal eorrelation 
Faeial Nerve 

Bell's palsy is a sudden loss of eontrol of the muscles of faeial expression on e 
side of the faee. The patient presents with drooping of the mouth and inabilit\ 
elose the eyelid on the affeeted side. 

Sensory Nerves of the Faee [G 630; L 324; N 24; R 73; C 501] 

. Use an illustration to summarize the sensory nerves of the faee (Fig. 7.23 ) : 

o Supraorbital nerve à€" a braneh of the ophthalmie division of the trigeminal 
nerve (Vi ) that passes through the supraorbital noteh (foramen). It vvill be 
disseeted later. 

o Infraorbital nerve á€“ a braneh of the maxillary division of the trigeminal n( 
(V 2 ) that passes through the infraorbital foramen. 

o Mental nerve á€“ a braneh of the mandibular division of the trigeminal nerv 


) that passes through the mental foramen. 


The supraorbital nerve passes through the supraorbital noteh (foramen) and will be í 
when the sealp is studied. 




Zygomalieotemporal n 


Zygomatieofaeíal n. 


Infraorbítal n 



Sopraorbital n. 
Sopratroehlear n. 

infratroehlear n. 
Exlemai nasal n. 

Laerimal n. 



Aurículo- 
temporal n 

Buccal n. 
Mental n. 



Figure 7.23. Sensory nerves of the faee. 


The infraorbital nerve emergesfrom the infraorbital foramen to supply sensory 
innervation to the inferior eyelid, side of the nose, and upper lip. On the right side, 
blunt disseetion to define the borders of the levator labii superioris muscle. Transee 
muscle elose to the infraorbital margin and refleet it inferiorly to expose the infraor 
nerve (V^). 

In the midline, make an ineision through the entire thiekness of the lower lip, exteni 
as far inferiorly as the mental protuberance. On the right side, make a seeond ineisii 
parallel to the first. The seeond ineision should begin at the angle of the mouth and 



























at the margin of the mandible. Refleet the flap of lip inferiorly. 
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• Cut through the mucous membrane where it refleets from the lip to the gums. Use b 
disseetion to peel the flap of lip from the bone and loeate the mental foramen (L. 
mentum , ehin). The mental foramen is loeated approximately 3 em from the media 
plane. 

• Observe that the mental nerve, artery, and vein emerge from the mental foramen. 
mental nerve supplies sensory innervation to the lower lip and ehin. 

• There are several smaller branehes of the trigeminal nerve that innervate the faeial 
region (laerimal, infratroehlear, zygomatieofaeial, zygomatieotemporal, ete.). Do ne 
disseet these branehes. The auriculotemporal nerve (a braneh of V 3 ) will be disseetí 
later. 


eiinieal eorrelation 
Dental Anesthesia 

Study the infraorbital foramen and infraorbital eanal in the skull. For purpose: 
dental anesthesia, the infraorbital nerve may be infiltrated vvhere it emerges 1 
the infraorbital foramen. The needle is inserted through the oral mucosa deep 
the upper lip and direeted superiorly. 


Disseetion Review 

• Use the disseeted speeimen to traee the branehes of the faeial nerve from the parot 
plexus to the muscles of faeial expression. 

• Review the attaehments, aetion, and innervation of eaeh muscle that was identified 
this disseetion. 

• Use a skull and the disseeted speeimen to review the branehes of the trigeminal ner 
that were disseeted and the openings in the bones that they pass through. 

• Use an illustration and the disseeted speeimen to review the origin and course of th( 
faeial artery and vein. 





Parotid Regíon 
Disseetion Overview 

The parotid region (parotid bed) is the area oeeopied by the parotid gland and the vessels a 
nerves that pass throogh it. The parotid gland develops as an evagination of the oral mucosc 
it surrounds the posterior edge of the ramus of the mandible. Therefore, the parotid gland i 
elose eontaet with nerves, vessels, muscles, bones, and ligaments in the region. The superfi 
portion of the parotid gland was removed to expose the branehes of the faeial nerve. The ge 
this disseetion is to remove the remainder of the parotid gland pieee by pieee, preserving tf 
nerves and vessels that pass through it. 

The order of disseetion will be as follows: The branehes of the faeial nerve will be reviewed 
then followed posteriorly toward the stylomastoid foramen. Parotid tissue will be removed 
during this proeess. The faeial nerve will be transeeted near the lobe of the ear and refleetí 
anteriorly to preserve its branehing pattern. The retromandibular vein will be followed sup€ 
through the parotid gland as more parotid tissue is removed. The external earotid artery wil 
then be followed superiorly as additional parotid tissue is removed. Finally, remnants of the 
parotid gland will be removed in a final cleanup step. 

Skeleton of the Parotid Region 

Refer to a skull and identify (Fig. 7.24 ) : 

. Temporal bone [G 664; L 327; N 4; R 21; C 515] 

o Mandibolar fossa 
o External aeoostie meatus 
o Styloid proeess 
o Stylomastoid foramen 
o Mastoid proeess 

. Mandible [G 654; L 327; N 15; R 52; C 581] 


o Head 


o Neek 


o Angle 


o Ramus 


Use the skull and an illustration to define the boundaries of the parotid bed (Fig. 7.25B ) : 
662; L 326; N 34; R 77; C 499] 

• Posterior à€" mastoid proeess and posterior belly of the digastrie muscle 

. Anterior à€" medial pterygoid muscle, ramusof the mandible, and masseter muscle 

. Medial à€" styloid proeess and assoeiated muscles (stylopharyngeus, styloglossus, am 
stylohyoid) 

. Posterosuperior à€" floor of the external acoustic meatus 


Temporal bone; 
Artieolar taberele 



Greater wing of sphenoid bone 
Zygomatie bone 


Mandibolar fossa- 

Extemal aeoostie meatos 


Styloid proeess- 

Stylomastoid foramen 


Mastoid proeess 











Figure 7.24. Skeleton of the parotid region in lateral view. 
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Parolid duct 
Masseter m. 
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Gervieal 
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proeess 
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Stylohyoid m. 


Medíal pterygoid m 


Ramus of mandible 
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Extemal earotid artery 
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Figure 7.25. Topographie relations of the parotid gland. A. Lateral view. Dashed line indiea 
the level of seetion B. B. Transverse seetion throogh the parotid bed. 


rr 


Disseetion lnstructions 













Revievv the course of the parotid duct. The parotid duct enters the oral vestibule lat 
to the seeond maxillary molar tooth. 

Revievv the branehes of the faeial nerve: temporal, zygomatie, buccal, mandibular, 
eervieal (Fig. 7.25A ). [G 662; L 326; N 25; R 77; C 501] 

The parotid gland is enelosed vvithin the parotid sheath . The parotid sheath and th( 
stroma of the parotid gland are continuous vvith the superficial layer of the deep eet 
faseia. This tough eonneetive tissue vvill not yield to probe disseetion. To disseet int( 
parotid gland, use the tip of a sealpel blade as you vvould normally use a probe. 

Traee the faeial nerve branehes posteriorly tovvard the lobe of the ear. Remove sma 
pieees of the parotid gland and plaee them in the tissue eontainer. The branehes of 
parotid plexus vvill unite to form the faeial nerve . 

Follovv the faeial nerve asfar as possible tovvard the stylomastoid foramen . Cut the 
faeial nerve, leaving a short stump emerging from the stylomastoid foramen. Refleet 
parotid plexus and all of its branehes anteriorly. 

Cut the parotid duct at the anterior margin of the parotid gland and refleet the duc 
anteriorly. Do not disturb its passage through the buccinator muscle. 

Identify the auriculotemporal nerve , a braneh of the mandibular division of the 
trigeminal nerve (V 3 ). The auriculotemporal nerve passes betvveen the head of the 
mandible and the external acoustic meatus. It erosses the zygomatie proeess of the 
temporal bone to innervate the skin of the anterior side of the ear and temporal reg 
As the auriculotemporal nerve passes through the parotid gland, it delivers postgang 
parasympathetie nerve fibers from the otie ganglion. 

In the neek, find the external jugular vein [L 313] . Use blunt disseetion to follovv t 
external jugular vein superiorly to the point vvhere it is formed by the joining of the 
posterior auricular vein and the retromandibular vein. 

Use blunt disseetion to follovv the retromandibular vein superiorly until it enters the 
parotid gland. Svviteh to the sealpel disseetion technique and remove small pieees of 
parotid tissue as you follovv the retromandibular vein through the parotid gland. 

Traee the retromandibular vein to the point vvhere it is formed by the joining of the 

maxillary vein and the superficial temporal vein . Do not follovv the maxillary vein, 
vvill be disseeted later. 


. Follovv the superfìcial temporal vein soperiorly throogh the parotid gland until it cn 
the superficial surface of the zygomatie areh. 

. Return to the neek and find the external earotid artery . Use blunt disseetion to fol 
the external earotid artery to the inferior border of the parotid gland. [G 663; L 31 
314; N 34; R 79; C 510] 

. Svviteh to the sealpel disseetion technique and follovv the external earotid artery 
superiorly into the parotid gland. The external earotid artery passes superiorly along 
posterior edge of the ramus of the mandible (Fig. 7.25B ). Posterior to the neek of tl 
mandible, the external earotid artery divides into its tvvo terminal branehes, the 

maxillary artery and the snperfieial temporal artery . Do not follovv the maxillary 
artery, as it vvill be disseeted later. 

. Use the sealpel disseetion technique to elean the superficial temporal artery . The 
superficial temporal artery erosses the zygomatie proeess of the temporal bone j ust 
anterior to the external acoustic meatus. At this loeation, the superficial temporal e 
is anterior to the auriculotemporal 
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nerve. The superficial temporal artery supplies the lateral part of the sealp. 

. eiean the lateral surface of the posterior belly of the digastrie muscle and the 

stylohyoid muscle . Use the sealpel technique to remove all other remnants of the 
parotid gland. 


eiinieal Gorrelation 
Parotid Gland 

Because of the elose relationship betvveen the parotid gland and the external 
acoustic meatus, svvelling of the parotid gland (as occurs in mumps) pushes t 
ear lobe superiorly and laterally. During parotideetomy (surgical excision of tf 
parotid gland), the faeial nerve is in danger of being injured. If the faeial nerv 
damaged, the faeial muscles are paralyzed. 


Disseetion Review 





. Replaee the faeial nerve in its eorreet anatomieal position and approximate the cut < 

• Replaee the parotid duct in its eorreet anatomieal position. 

. Use an illustration, a skull, and the disseeted speeimen to revievv the course of the f 
nerve from the internal acoustic meatus to the faeial muscles. 

. Revievv the superficial venous drainage of the lateral side of the head and neek, 
beginning vvith the superficial temporal veins and ending vvith the subclavian vein in 
root of the neek. 

. Revievv the origin, course, and branehesof the external earotid artery. 

. Revievv the boundaries of the parotid bed. 

Sealp [G 636; L 344; R 85; C 520] 

Disseetion Overvievv 

The sealp eonsists of five layers that are firmly bound together (Fig. 7.26 ) : 

. Skin 

. Gonneetive tissue à€" dense subcutaneous tissue eontaining the vessels and nerves < 
the sealp 

. Aponeurosis (epieranial aponeurosis) à€" eonneeting the frontalis muscle to the 
oeeipitalis muscle 

. Loose eonneetive tissue à€" permits the sealp to move over the ealvaria 

. Pericranium à€" the periosteum of the eranial bones 

As an aid to memory, note that the first letters of the names of the five layers spell the vvor 
sealp . 


Sealp; 



Frontal belly of 

oeeipitofrontalis 

muscfe 

Figure 7.26. Layers of the sealp. 


eiinieal Gorrelation 
Sealp 

The eonneetive tissue iayer of the seaip eontains eollagen fibers that attaeh to 
external surface of the blood vessels. When a blood vessel of the sealp is cut, 
eonneetive tissue holds the lumen open, resulting in profuse bleeding. 

If an infeetion occurs in the sealp, it ean spread vvithin the loose eonneetive ti: 
layer. Therefore, the loose eonneetive tissue layer is often ealled the 
á€oedangerous area.á€* From the á€oedangerous area,á€* the infeetion ma 
pass into the eranial eavity through emissary veins. 

The order of disseetion will be as follows: The five layers of the sealp will be refleeted as or 
The moseles of the sealp will be examined on the cut surface of the sealp. 


Disseetion instructions 





These cuts should be made through the entire sealp and the sealpel should eontaet t 
bones of the ealvaria. 


Refer to Figure 7.27 and make a midline cut from the nasion (C) to the vertex (A). 
Extend this cut to the external oeeipital protuberance (G). 

Make a cut in the eoronal plane from the vertex (A) to the ear (D). Duplicate this cul 
the opposite side of the head. 

Beginning at the vertex, use foreeps to grasp one eorner of the cut sealp and insert; 
ehisel betvveen 
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the sealp and the ealvaria. Use the ehisel to loosen the sealp from the ealvaria. 


A 

I 



Figure 7.27. Sealp ineisions. 



Onee the flap of sealp is raised, grasp the flap vvith both hands and pull it inferiorly. 

Refleet all four flaps of sealp dovvn to the level that a hatband vvould occupy (Fig l.\ 
Do not detaeh the flaps. 


. Examine the cut edge of the sealp and identify the oeeipitofrontalis muscle (Fig. 7. 
. The inferior attaehment of the oeeipital belly is the oeeipital bone and its superior 
attaehment isthe epieranial aponeurosis. The superior attaehment of the frontal be 
the epieranial aponeurosis and its inferior attaehment is the skin of the forehead an 
eyebrovvs. Both muscles are innervated by the faeial nerve (VII). [G 629, 634; L 325 
23, 26; R 59, 63; C 498, 500] 


eoronal suture 



Figure 7.28. Hovv to refleet the sealp. 




Epíeraníal apaneurosis 


L 



External oeelpital 
protuberance 


Figure 7.29. The oeeipitofrontalis muscle in sagittal seetion. 


Pull the anterior sealp flap inferiorly to expose the supraorbital margin. Identify the 
supraorbital nerve and vessels where they exit the supraorbital noteh and enter th( 
deep surface of the sealp (Fig. 7.28 ). 

Use an illustration to observe that nerves and vessels are eontained within the flaps 
the sealp (Fig. 7.30 ) . Note that the nerves and vessels enter the sealp from more 
inferior regions. 

On the lateral surface of the ealvaria, note that the sealp has been separated from t 
faseia that eovers the temporalis muscle (temporal muscle). 





Supratrachlear, Vi 
Supraorbital, Vi \ 


Supratrochlear 


Zygomatieo- 
temporal, V 2 


Auriculo- 
temporal, V3 


Lesser 
oeeipital, C2, C3 


Supraorbital 



Greater oeeipital, C2 


Oeeipital 


Soperfieial 

temporal 


Posterior 

auricular 


Figure 7.30. Sensory nerves and blood vessels of the sealp. 
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Disseetion Review 

• Replaee the flaps of sealp in their eorreet anatomieal positions. 

• Use an illostration to revievv the course of nerves and vessels that supply the sealp. 

• Use a skull and the disseeted speeimen to revievv the course of the supraorbital nerv 
through the supraorbital noteh. 

• Use an illustration to study the course of the greater oeeipital nerve from the eervie 
region to the posterior surface of the head. 

. Reeall the attaehments of the oeeipitofrontalis muscle and revievv its tvvo bellies in t 
sagittal sealp cut. 





Temporal Region 
Disseetion Overview 

The temporal region eonsists of two fossae: temporal and infratemporal. The temporal foa 
loeated soperior to the zygomatie areh and it eontains the temporalis muscle. The infratem 
fossa is inferior to the zygomatie areh and deep to the ramus of the mandible. The infraterr 
fossa eontains the medial and lateral pterygoid muscles, branehes of the mandibular divisior 
the trigeminal nerve (V 3 ), and the maxillary vessels and their branehes. The infratemporal 
temporal fossae are in open communication with eaeh other through the area between the 
zygomatie areh and the lateral surface of the skull. 

The disseetion will proeeed asfollows: The masseter muscle will be studied. The zygomatie 
will be detaehed and the masseter muscle will be refleeted with the areh attaehed to it. Th 
temporalis muscle will be studied. The eoronoid proeess of the mandible will be detaehed a 
the temporalis muscle will be refleeted with the eoronoid proeess attaehed to it. The superi 
part of the ramus of the mandible will then be removed and the maxillary artery will be trai 
aeross the infratemporal fossa. The branehes of the mandibular division of the trigeminal ne 
will be disseeted. The medial and lateral pterygoid muscles will be studied and the 
temporomandibular joint will be disseeted. 

Skeleton of the Temporal Region 

Refer to a lateral view of the skull and identify the following (Figs. 7.15 and 7.24 ): [G 664; 
327; N4; R 21; C 515] 

• Superior and inferior temporal lines d€" on the parietal bone. 

• Temporal fossa à€" formed by partsof four eranial bones: parietal, frontal, squamo 
part of temporal, and greater wing of sphenoid. Review the loeation of the pterion. 

• Zygomatie areh à€" formed by the zygomatie proeess of the temporal bone and th 
temporal proeess of the zygomatie bone. 

. Mandibular fossa and articular tubercle à€" on the temporal bone (Fig. 7.24 ). 


From a lateral view of the mandible, identify (Fig. 7.31A ) : [G 664; L 327; N 15; R 52; C 5 


Head 


• Neek 

• Mandibular noteh 

• eoronoid proeess 

• Ramus 

• Angle 

On the internal surface of the mandible , identify (Fig. 7.31B ): 


. Lingula à€" for the attaehment of the sphenomandibolar ligament 







Neek 






Menial 


muscif 





Li^tda 


iyUrxtdulai 

tmmtn 


MytotrrOiO 

9íom(« 


Di^istne loasa 


Rm niedat pterfgoid muMle 


Figure 7.31. Mandible. A. External sorfaee. B. Internal sorfaee. 
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. Mandibular foramen à€" for the inferior alveolar nerves and vessels 
. Mylohyoid groove à€" for the mylohyoid nerve and vessels 

Remove the mandible from the skull and view the bones of the infratemporal fossa from the 
lateral perspeetive. Identify (Fig. 7.32 ) : [G 665; L 327; N 4; C 541] 










. Pterygomaxillary fissure à€" betvveen the lateral plate of the pterygoid proeess ane 
maxilla 

• Inferior orbital fissure à€" betvveen the greater vving of the sphenoid bone and the 
maxilla 

• Infratemporal surface of the maxilla 

• Greater wing of the sphenoid bone à€" eontains the foramen ovale and the forame 
spinosum 

• Lateral plate of the pterygoid proeess of the sphenoid bone 

• Pterygopalatine fossa à€" at the soperior end of the pterygomaxillary fissore 

• Sphenopalatine foramen à€" an opening in the medial vvall of the pterygopalatine f 
that entersthe nasal eavity 

Reposition the mandible on the skull and identify the boundaries of the infratemporal fossi 

• Lateral à€" ramus of the mandible 

• Anterior à€" the infratemporal surface of the maxilla 

. Medial à€" lateral plate of the pterygoid proeess 

. Roof à€" greater vving of the sphenoid bone 


Disseetion instructions 

Masseter Muscle and Removal of the Zygomatie Areh 

. Refleet the faeial nerve branehes and the parotid duct anteriorly. 

. eiean the lateral surface of the masseter muscle . The superior attaehment of the 
masseter muscle is the inferior border of the zygomatie areh and its inferior attaehn 
is the lateral surface of the ramus of the mandible. The masseter muscle elevates th 
mandible (eloses the javv) and protrudes the mandible. It is innervated by the masse 
braneh of the mandibular division of the trigeminal nerve (V 3 ). [G 666; L 328; N 54 


56; C 499] 


Sphenoid bone: 
Greater wing 

Lateral plate of 
pterygoid proeess 


Temporal bone: 
Extefnal aeoostie- 
meatus 

Mandibolarfossa' 
Styloid proeess 


Foramen spir>osum , 

i 

Foramen ovale 



Pterygomaxillary 
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Inferìor orbital 
fìssore 

InfratemporaJ 
syrfaee of maxilla 


Sphenopaidtine foramen 
Pterygopalatine fossa 


Figure 7.32. Skeleton of the infratemporal region. 


• Cut the temporal faseia along the superior temporal line and use a sealpel to peel it 
inferiorly. Observe that the temporalis muscle is attaehed to the deep surface of th( 
temporal faseia. Cut the temporal faseia along the superior border of the zygomatie 
and remove the faseia eompletely. 

• Insert a probe deep to the zygomatie areh as elose to the orbit as possible (Fig. 7.33 
arrow 1) . Use a saw to cut through the zygomatie bone to the probe. 

. Insert the probe deep to the zygomatie areh near the anterior border of the head of 
mandible (Fig. 7.33 , arrow 2). Use a saw to cut through the zygomatie areh to the p 

• Refleet the masseter muscle and the attaehed portion of the zygomatie areh in the 
inferior direetion. Use a sealpel to detaeh the masseter muscle from the superior pa 
the ramus of the mandible, but leave the masseter muscle attaehed to the inferior \ 
of the ramus, near the angle. During refleetion, the masseterie nerve and vessels wi 
cut. 


Temporal Region [G 666; L 328; N 54; R 56; C 499] 


On a skull, identify the boundaries of the temporal fossa (Fig. 7.15 ): 





o 


Superior and posterior à€" superior temporal line 


1 



Figure 7.33. How to cut the zygomatie areh. 
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o Anterior à€" frontal and zygomatie bones 

o Inferior à€" zygomatie areh superficially and infratemporal erest of the sphe 
bone deeply 

o Deep à€" parts of the frontal, parietal, temporal, and sphenoid bones 
o Superficial à€" temporal faseia 

Note that the temporal vessels and the auriculotemporal nerve are loeated in the se 
superficial to the temporal faseia. The primary eontent of the temporal fossa is the 
temporalis muscle. 

Identify the temporalis (temporal) muscle . Observe: 


o The temporalis muscle was attaehed to the deep surface of the temporal fas 


o The inferior attaehment of the temporalis muscle is the eoronoid proeess of 
mandible. 

o Fibers of the anterior portion of the temporalis muscle have a vertieal direet 
(elevation of the mandible). 

o Fibers of the posterior portion of the temporalis muscle have a more horizon 
direetion (retraetion of the mandible). 


Infratemporal Fossa [G 668; L 329; N 40; R 80; C 512] 

• On a skull, identify the boundaries of the infratemporal fossa: 

o Superior: 

> Zygomatie areh superficially 

■ Infratemporal erest of the sphenoid bone deeply 

■ Anterior à€" alveolar border of maxilla 

> Lateral à€" ramus of mandible 

> Medial à€" lateral plate of the pterygoid proeess 

o Wear eye proteetion for all steps that require the use of bone cutters. 

o The ramus of the mandible must be removed to view the eontents of the 
infratemporal fossa. The ramusof the mandible must be removed on both si 
of the head to permit the head to be biseeted in a later disseetion step. 

o The first step is to remove the eoronoid proeess and refleet the temporalis n 
with the eoronoid proeess attaehed. Insert a probe through the mandibular r 
and push it anteroinferiorly toward the third mandibular molar tooth (Fig. 7. 
arrow 1) . Keep the probe in elose eontaet with the deep surface of the 
mandible. Use a saw to cut through the eoronoid proeess to the probe. 

o Refleet the eoronoid proeess together with the temporalis muscle in the supí 
direetion. Use blunt disseetion to release the temporalis muscle from the ski 


and note that the deep temporal nerves (branehes of the mandibolar divisior 
the trigeminal nerve) enter the muscle from its deep surface. The deep tem[ 
nerves provide motor innervation to the temporalis muscle and they are 
aeeompanied by deep temporal arteries. 


Goronoid 

proeess 


Head 



Figure 7.34. How to cut the mandible. 

Insert a probe medial to the neek of the mandible (Fig. 7.34 , arrow 2). Use i 
to cut through the neek of the mandible. 

Use bone cutters to carefully nibble away the superior part of the mandible, 
beginning at the mandibular noteh and proeeeding inferiorly as far as the lev 
the lingula (Fig. 7.34 , line 3). Make small cuts and stay on the lateral side o1 
muscles, nerves, and vessels. 

Deep to the mandible, identify the inferior alveolar nerve and vessels (Fig. 

7.35B ) . eiean the inferior alveolar nerve and follow it to the mandibular 
foramen. Note that the mylohyoid nerve arises from the inferior alveolar ner 
just before it entersthe mandibular foramen. 

The inferior alveolar nerve and vessels enter the mandibular foramen and pa 
distally in the mandibular eanal . Note that the inferior alveolar nerve provi 




sensory innervation to the mandìbular teeth . The mental nerve is a braneh 
the inferior alveolar nerve, which passes throogh the mental foramen to 
innervate the ehin and lower lip. 

Identify the lìngual nerve . The lingoal nerve is loeated j ust anterior to the 
inferior alveolar nerve. The lingual nerve passes medial to the third mandibo 
molar tooth and it innervates the mucosa of the anterior two-thirds of the te 
and floor of the oral eavity. 
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Identify the maxillary artery where it arises from the bifurcation of the ext€ 
earotid artery (Fig. 7.35A ). The maxillary artery erosses either the superficic 
surface (two-thirds) or the deep surface (one-third) of the lateral pterygoid 
muscle. If the maxillary artery in your speeimen passes deep to the lateral 
pterygoid muscle, perform step 15 first and then return to step 12. [G 669, l 
330; 670; N 40; R 80; C 513] 
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Figure 7.35. Arteries and nerves of the infratemporal fossa. A. Branehes of t 
maxillary artery. B. Branehes of the mandibular division of the trigeminal ne 
(V3). 



o Use blunt disseetion to traee the maxillary artery through the infratemporal 
fossa. The maxillary artery has 15 branehes. Identify only the follovving five ( 
7.35A): 


■ Middle meningeal artery à€" arises medial to the neek of the mandit 
and courses superiorly, passing through a split in the auriculotemporc 
nerve. The middle meningeal artery passes through the foramen 
spinosum, entersthe middle eranial fossa, and suppliesthe dura mat 

■ Deep temporal arteries (anterior and posterior) à€" pass superiorly 
laterally aeross the roof of the infratemporal fossa at bone level and 
the deep surface of the temporalis muscle. 

■ Masseterie artery (cut in a previous disseetion step) à€" courses late 
and passes through the mandibular noteh to enter the deep surface o 
masseter muscle. 

■ Inferior alveolar artery à€" enters the mandibular foramen vvith the 
inferior alveolar nerve. 

■ Buccal artery à€" passes anteriorly to supply the eheek. 

o Identify the lateral pterygoid muscle (Fig. 7.35A ). The lateral pterygoid mu 
has tvvo heads. The anterior attaehment of the superior head is the infratem 
surface of the greater vving of the sphenoid bone. The anterior attaehment o 
inferior head is the lateral surface of the lateral plate of the pterygoid proet 
The posterior attaehments of the lateral pterygoid muscle are the articular e 
vvithin the capsule of the temporomandibular joint and the neek of the mane 
The lateral pterygoid muscle depresses the mandible (opens the javv). [G 67: 
329; N 55; R 57; C 512] 
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o Inferior to the lateral pterygoid muscle, identify the medial pterygoid muscl 
(Fig. 7.35B ). The lingual nerve and inferior alveolar nerve pass betvveen the 
inferior border of the lateral pterygoid muscle and the medial pterygoid mu£ 
and ean be used as guides to separate the tvvo muscles. The proximal 
attaehments of the medial pterygoid muscle are the maxilla and the medial 
surface of the lateral plate of the pterygoid proeess. The distal attaehment ( 


medial pterygoid muscle is the inner surface of the ramus of the mandible. T 
medial pterygoid muscle elevates the mandible (eloses the jaw). 

o Remove the lateral pterygoid muscle to see the deeper part of the infratem 
fossa. Define the inferior border of the lateral pterygoid muscle by inserting 
probe between it and the medial pterygoid muscle. Use seissorsto cut the la 
pterygoid muscle elose to its posterior attaehments to the neek of the mandi 
and the articular dise. Remove the muscle in a pieeemeal fashion to preserví 
superficially positioned nervesand vessels. 

o Use a probe to follow the inferior alveolar nerve and the lingual nerve to tt 

foramen ovale in the roof of the infratemporal fossa. Identify the ehorda tyr 
, which joins the posterior side of the lingual nerve (Fig. 7.35B ). 

o Follow the maxillary artery toward the pterygopalatine fossa . Before enteri 
the pterygopalatine fossa the maxillary artery divides into four branehes: 
posterior superior alveolar artery, infraorbital artery, deseending palatine ar 
and sphenopalatine artery. At this time, identify only the posterior superior 
alveolar artery , which enters the infratemporal surface of the maxilla (Fig. 
7.35A ). The other branehes will be disseeted later. 


eiinieal eorrelation 
Dental Anesthesia 

A mandibular nerve bloek is produced by injeeting an anesthetie agent into th 
infratemporal fossa. LJnderstand from your disseetion that the mandibular ner 
bloek will anesthetize not only the mandibular teeth, but also the lower lip, th 
ehin, and the tongue. 


Temporomandibular J oint [G 675; L 328; N 16; R 54; C 505] 

. Identify the capsule of the temporomandibular joint . The joint capsule is loose ane 
lateral surface is reinforeed by the temporomandibular ligament. 

. Insert the point of a sealpel into the temporomandibular joint elose to the mandibul 





fossa and open the superìor synovial eavity of the joint (Fig. 7.36 ) . Remove the h* 
of the mandible along with the artieolar dise. 

• Examine the isolated speeimen and note that the tendon of the lateral pterygoid mi 
is attaehed to the neek of the mandible and the artieolar dise (Fig. 7.36 ). Cut the 
articular capsule to open the inferior synovial eavity and observe the shape and var 
thiekness of the articular dise. 


SuDerior svnovial eavitv 



Styloid proeess 


Figure 7.36. The right temporomandibular joint in lateral view. 


. Two types of movements occur in the temporomandibular joint. In the superior syno 
eavity, gliding movements occur between the articular dise and the articular tubercl 
(protrusion and retraetion). In the inferior synovial eavity, hinge movements occur 
between the head of the mandible and the articular dise. 

• Plaee your fifth digit in the cartilaginous portion of your external acoustic meatus. 
Palpate the head of the mandible as you perform hinge movements of the mandible 
protrude and retraet your mandible. 


Disseetion Review 




. Revievv the attaehments and aetions of the four muscles of mastieation (masseter, 
temporalis, medial pterygoid, and lateral pterygoid). 

• Use an atlas illustration to study the origin of the mandibular division of the trigemit 
nerve (V 3 ) at the trigeminal ganglion and traee it to the foramen ovale. Follovv the 
mandibular division of the trigeminal nerve through the foramen ovale into the 
infratemporal fossa. Revievv the sensory and motor branehes of the mandibular divis 

. Follovv the external earotid artery from its origin near the hyoid bone to the 
infratemporal fossa. 

. Revievv the course of the superficial temporal artery and the maxillary artery. Follov 
branehes of the maxillary artery that vvere identified in disseetion to their regions o 1 
supply. 

. Note the relationship of the middle meningeal artery to the auriculotemporal nerve. 

. Use an illustration and the disseeted speeimen to previevv the terminal branehes of t 
maxillary artery. 
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Interior of the Skull 
Disseetion Overview 

Many sehools remove the brain before the eadaver is plaeed on the disseetion table. If the b 
has been removed in your speeimen, skip ahead to the seetion entitled eranial Meninges. If 
must remove the brain yourself, proeeed vvith the follovving instructions. 

The bones of the ealvaria provide a proteetive eovering for the eerebral hemispheres. To vi( 
the internal features of the eranial eavity, the ealvaria must be removed. In addition, a vvee 
oeeipital bone vvill be removed to open the disseetion field and make removal of the brain 
easier. 

The order of disseetion vvill be asfollovvs: The sealp and temporalis muscle vvill be refleeted 
inferiorly. The ealvaria vvill be cut vvith a savv and removed. A vvedge of oeeipital bone vvill t 
removed. The dura mater vvill be examined and then opened to reveal the araehnoid mater 
pia mater. 


Disseetion instructions 
Removal of the Galvaria 

• The eadaver should be in the supine position. Refleet the sealp inferiorly. 

• Use a sealpel to detaeh the temporalis muscle from the ealvaria and refleet the 
temporalis muscle inferiorly. Fold it down over the refleeted sealp (Fig. 7.37 ) . 

• Observe the perieranmm that eovers the ealvaria. Use a sealpel or ehisel to serape t 
bones of the ealvaria elean of periosteum and muscle fibers. 

• Plaee a rubber band around the circumference of the skull (Fig. 7.37 , dashed line). 
Anteriorly, the rubber band should be about 2 em superior to the supraorbital margii 
Posteriorly, the rubber band should be about 2 em superior to the external oeeipital 
protuberance. Use the rubber band as a guide to mark the circumference of the ealv 
with a peneil line. 


eoronal suture 



Temporal bone 
|squamous part) 


Figure 7.37. Flow to refleet the temporalis muscle and mark the ealvaria for sawing, 


Refer to a skull. Remove the ealvaria and note that the bones of the ealvaria have ti 
layers: 






o Outerlamina à€" eompaet bone 

o DiploÀ« à€" spongy bone betvveen the outer and inner laminae 
o Inner lamina à€" eompaet bone 

• Use a savv to cut along the peneil line. The savv cut should pass through the outer lar 
of the ealvaria but not eompletely through the bone. Moist red bone indieates that t 
savv is vvithin the diploÀ«. Be particularly careful vvhen cutting the squamous part of 
temporal bone, vvhieh is very thin. If you savv through the inner lamina, you may dan 
the underlying dura mater or the brain. 

. While savving, turn the body alternately from supine to prone and baek to supine as ; 
vvork your vvay around the skull. After making a eomplete circumferential cut, break 
inner lamina of the ealvaria by repeatedly inserting a ehisel into the savv cut and str 
the ehisel gently vvith a mallet. Continue vvith this procedure until the ealvaria ean t 
pried loose. 

• Remove the ealvaria by prying it from the dura mater vvith the handle of a foreeps o 
ehisel blade. Work from anterior to posterior and do not use more foree than is 
neeessary. Violent pulling may result in tearing of the dura and damage to the brain 


Removal of a Wedge of Oeeipital Bone 

. Plaee the eadaver in the prone position and refer to Figure 7.38 . 

. Use a sealpel to detaeh the semispinalis eapitis muscle, splenius eapitis muscle, oblii 
eapitis superior muscle, and rectus eapitis posterior major and minor muscles from t 
oeeipital bone. 

. Identify the posterior atlanto-oeeipital membrane , vvhieh spans the interval betvve 
the atlas (Cl) and the oeeipital bone . Use a sealpel to ineise the posterior atlanto- 
oeeipital membrane transversely from the left vertebral artery to the right vertebral 
artery. Preserve the vertebral arteries . 

. Use a sealpel or ehisel to serape the oeeipital bone elean of remaining muscle fibers 
pericranium. 


Revievv the follovving landmarks on a skull (Fig. 7.38 ): [G 614; L 300; N 4; R 21; C £ 


o Mastoid proeess 
o External oeeipital protoberanee 
o Lambdoid suture 
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On the skull, note the point vvhere the lambdoid suture meets the savv cut vvhere th( 
ealvaria vvas removed. Transfer this point to the eadaver speeimen and mark the loe 
vvith a peneil (Fig. 7.39 , point A). 
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Obliquus eapitis supenor m 


Vertebral artery 
Obliquus eapitis interior m.- 


Greator oeeipitai norve 


Oeeipital arlery 


Extemal oeeipit^ proojberanee 


-I Posterior 
attanto(xipítal 
membrane /, 

R' '■ 

Vertebral arlerv 


Mastoid proeess 


Spleniijs m. 


Axìs {C2) 


Figure 7.38. Musclesthat must be removed to cut an oeeipital vvedge. 


On the skull, examine the internal surface of the oeeipital bone and identify (Fig. 7 
: [G619; L 302; N 9; R 30; C 531] 


o Foramen magnum 









o Groove for the soperior sagittal sinus 



Figure 7.39. How to remove the wedge of oeeipital bone. Make one saw cut 
eaeh side from A to B. 


o Grooves for the transverse sinuses 

o Fossae for the eerebellom (2) á€“ inferior to the grooves for the transverse 
sinuses 

o Fossae for the oeeipital poles of the eerebral hemispheres (2) d€" superior 
the grooves for the transverse sinuses 

• On the external surface of the skull, identify the lateral margin of the foramen magr 
and transfer this point to the eadaver speeimen (Fig. 7.39 , point B). On the right an 
sides of the eadaver, 
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eonneet points A and B with a peneil line to define the wedge of oeeipital bone that 
be removed in the eadaver. 



Fossae for Groove for soperior 

oeeipilal poles sagittal sinus 


Figure 7.40. Internal surface of the oeeipital bone. Demareation of the wedge-shap( 
area that is to be removed from the oeeipital bone. 


• Use a saw to cut along the peneil lines. As in the removal of the ealvaria, do not cut 
through the inner lamina of eompaet bone. Extend the saw cut into the foramen mai 
but preserve the vertebral arteries. Loosen the wedge of bone with ehisel and malle 
remove it, leaving the dura mater intaet (Fig. 7.41) . 


eranial Meninges [G 636; L 344; N 102; R 84; C 520] 

. The brain is eovered with three membranes ealled meninges (Gr. meninx , membran 
From outside to inside they are (Fig. 7.42 ) : 

o Dura mater à€" the outer tough membrane 

o Araehnoid mater à€" the intermediate membrane 

o Pia mater à€" a delieate membrane that is elosely applied to the surface of 




brain 


• The dura mater (L. dura mater, hard mother) eonsists of two layers, an external 
periosteal layer and an internal meningeal layer (Fig. 7.42 ). The two dural layers e 
indistinguishable except where they separate to enelose the dural venous sinuses. 

• Identify the superior sagittal sinus and the right and left transverse sinuses (Fig. 7. 
[G 637; L 342, 343; N 100; C 521] 


Sijperior sagittal sinus 



rr 
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Figure 7.42. Goronal seetion throogh the soperior sagittal sinus shovving the meningi 


Use seissors to make a longitudinal ineision in the superior sagittal sinus (Fig. 7.43 ) 
verify that: 

o Its inner surface is smooth because it is lined by endothelium. 

o Its ealiber inereases from anterior to posterior (direetion of venous blood flo’ 

o It has lateral expansions ealled lateral venous lacunae. 

o Araehnoid granulations may be seen in the lateral venous lacunae (Fig. 7.42 
The araehnoid granulations return eerebrospinal fluid (CSF) to the venous sys 

Examine the surface of the dura mater that eovers the eerebral hemispheres and ob: 
the branehes of the middle meningeal artery . The middle meningeal artery supplie 
dura mater and adjaeent ealvaria. Note that the anterior braneh of the middle 
meningeal artery erosses the inner surface of the pterion , vvhere it may tunnel thro 
the bone. Fractures through the pterion may result in tearing of the middle meninge 
artery. 

Examine the inner surface of the removed ealvaria. Identify the follovving features: | 

300; N 7; e 517] 


o Groove for the superior sagittal sinus 





o Granular foveolae à€" shallovv depressions caused by the araehnoid granulat 

o Grooves for the branehes of the middle meningeal artery 
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• Use seissors to make a parasagittal cut through the dura mater about 2 em lateral to 
midline (Fig. 7.43 ). Cut only the dura mater, not the araehnoid mater. This cut shoi 
be lateral and parallel to the lateral edge of the superior sagittal sinus. Extend the e 
the frontal bone anteriorly and to the transverse sinus posteriorly. Duplicate the 
parasagittal cut on the opposite side of the eadaver. 


SupBrior sagittal sinus 



Flap of (Jura mater 


Parasagittal cut 


eoronal cul 


Gerebral 


Araehnoid mater 


Figure 7.43. Dura mater refleeted to shovv a superior vievv of the araehnoid mater. 











. Make a eoronal cut through the dura mater from the midpoint of the parasagittal cui 
(near the vertex) to just above the ear (Fig. 7.43 ). Repeat on the opposite side of tl 
midline. 

• The result of these cuts is a median strip of dura mater eontaining the superior sagit 
sinus and four flaps of dura mater that are similar in position to the sealp flaps (Fig. 
). Fold the dural flaps inferiorly over the cut edge of the skull. Use seissors to detael’ 
small adhesions or blood vessels that eonstrain the flaps. 

• Observe the araehnoid mater (Gr. araehnoeides , like a cobwebà€''in referenee to t 
spider webà€"like eonneetive tissue strands in the subarachnoid spaee). The araehne 
mater loosely eovers the brain and spans aeross the fissures and sulci. In the living 
person, the araehnoid mater is elosely applied to the internal meningeal layer of the 
mater with no spaee between (Fig. 7.42 ). [G 637; L 344; N 102; R 84] 

• Observe the eerebral veinsthat are visible through the araehnoid mater. The eereb 
veins empty into the superior sagittal sinus. At the point where the eerebral veins et 
the sinus, they may be torn in eases of head trauma. 

• Use seissors to make a small cut (2.5 em) through the araehnoid mater over the latei 
surface of the brain. Use a probe to elevate the araehnoid mater and observe the 
subarachnoid spaee . In the living person, the subarachnoid spaee is a real spaee th; 
eontains eerebrospinal fluid. 

• Through the opening in the araehnoid mater, observe the pia mater (L. pia mater, 
tender mother) 
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on the surface of the brain. The pia mater faithfully follows the contours of the brai 
passing into all sulci and fissures. The pia mater eannot be removed from the surfac( 
the brain. 


eiinieal eorrelation 
Epidural Hematoma 

When the middle meningeal artery is torn in a head injury, blood accumulateí 
betvveen the skull and the dura mater (epidural hematoma). 






eiinieal eorrelation 


Subdural Hematoma 

As a eomplieation of head injury, eerebral veins may bleed into the potential 
spaee betvveen the dura mater and the araehnoid mater. When this happens, 
blood accumulates betvveen the dura mater and araehnoid mater (a à€oesubd 
spaeeáe* is ereated), and this eondition is ealled a subdural hematoma. 


Disseetion Review 

. Revievv the bones that form the ealvaria. 

. Revievv the external featores of the eranial dura mater and note that the external 
periosteal layer is attaehed to the skull. 

. Revievv the features of the spinal dura mater and eompare it to the eranial dura mat 

. Revievv the extradural (epidural) spaee in the vertebral eanal and reeall that it eonti 
fat and the internal vertebral venous plexus. Under normal eonditions there is no 
extradural spaee in the eranial eavity. 

. Gompare and eontrast the features of an epidural hematoma and a subdural hemato 


Removai of the Brain 
Disseetion Overview 

If the brain has been removed from your eadaver, skip ahead to the seetion entitled Dural 
Infoldings and Dural Venous Sinuses. 

The internal meningeal layer of the dura mater forms invvardly projeeting folds (dural infold 
that serve as ineomplete partitions of the eranial eavity. Three of these folds (eerebral falx, 
eerebellar tentorium, and eerebellar falx) extend invvard betvveen parts of the brain. These 
infoldings must first be cut before the brain ean be removed. 

The order of disseetion vvill be as follovvs: The brain vvill be removed intaet, along vvith the 
araehnoid mater and pia mater. The dura mater vvill be left in the eranial eavity, vvhere the 




dural infoldings will be studied. 


Disseetion instructions 

• Use a skull to identify the following features (Fig 7.44 ) : [G 619; L 302; N 9; R 30; 

531] 

o erista galli 
o eribriform plate 
o Anterior elinoid proeess 
o Posterior elinoid proeess 

o Soperior border of the petroos part of the temporal bone 
o Internal aeoostie meatus 
o J ugular foramen 
o Hypoglossal eanal 
o Foramen magnum 
o Groove for the sigmoid sinus 
o Groove for the transverse sinus 
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Figure 7.44. Floor of the eranial eavity from the soperior view. 


In the midline, use your fingers to gently retraet one eerebral hemisphere 1 or 2 em 
laterally and observe the eerebral falx (L. falx , siekle) between the eerebral 
hemispheres (Fig. 7.45 ) . The eerebral falx is attaehed to the erista galli at its ant€ 

end and the eerebellar tentorium at its posterior end. [G 638; L 342, 343; N 103; 
e 523] 

Use your hand to gently lift the frontal lobes (anterior part of the brain) and use seis 
to cut the eerebral falx where it is attaehed to the erista galli. 

Use seissors to cut the eerebral veins where they enter the superior sagittal sinus (Fi 
7.43 ) so that the veins will remain on the surface of the brain. Grasp the eerebral f; 
near the erista galli and pull it superiorly and posteriorly from between the eerebral 
hemispheres. At its posterior end, the eerebral falx will remain attaehed to the 




eerebellar tentormm. 


On the right side, gently lift the oeeipital lobe (posterior part of brain) and observe i 
eerebellar tentorìum . Beginning anteriorly, use a sealpel to cut the eerebellar 
tentorium as elose to bone as possible. Sever the eerebellar tentorium from the post 
elinoid proeess and then from the superior border of the petrous part of the tempor; 
bone (Fig. 7.44 ). The cut should continue to the posterolateral end of the superior 
border of the petrous part of the temporal bone, near the groove 
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for the sigmoid sinus. Repeat the cut on the left side of the eadaver. 



falx Superíorsagìttal sinijs 


Corpus 

callosurri 


Hypophysis 
Midbrain 
Pons 
Medulla 


Gerebral veins 

Gerebellar 
tentorijm 


Straight 

siniis 


Iníon 


eerebellar falx 

Cerebellum 


Figure 7.45. Infoldings of dura mater. 


Pull the eerebral falx and eerebellar tentorium posteriorly from betvveen the eerebr; 
hemispheres and cerebellum. This procedure vvill tear the great eerebral vein (Fig. 

). 

With the dural infoldings detaehed, the brain may be gently moved to expose the er 
nerves and vessels that are loeated on its inferior surface. 
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Figure 7.46. Dural venous sinuses. 


Use your fingers to gently elevate the frontal lobes. Use a probe to lift the olfaetory 
from the eribriform plate on eaeh side of the erista galli. 

Use a sealpel to cut the follovving structures bilaterally: optie nerve, internal earotie 
artery, and oculomotor nerve. Cut the stalk of the pituitary gland in the midline. 

Raise the brain slightly higher and cut the follovving structures bilaterally: troehlear 
nerve, trigeminal nerve, and abducent nerve. 

Elevate the cerebrum and brainstem still further and cut the follovving structures 
bilaterally: faeial and vestibulocochlear nerves near the internal acoustic meatus; 
glossopharyngeal, vagus, and aeeessory nerves near the jugular foramen; and hypogl 
nerve near the hypoglossal eanal. 

Sever the tvvo vertebral arteries vvhere they enter the skull through the foramen ma' 
and use a sealpel to cut the eervieal spinal eord as lovv in the foramen magnum (or 
eervieal vertebral eanal) as you ean reaeh. 















. Support the brain with the palm of one hand under the frontal lobes and your finger: 
extending down the ventral surface of the brainstem. Insert the tip of your middle f 
into the cut that was made aeross the eervieal spinal eord to support the brainstem 
cerebellum. Roll the brain, brainstem, and cerebellum posteriorly and out of the eró 
eavity in one pieee. 

. The brain should be stored in a bath of preservative fluid. 


Dural Infoldings and Dural Venous Sínuses 
Disseetion Overview 

The two layers of the dura mater separate in several loeations to form dural venous sinuses. 
dural venous sinuses eolleet venous drainage from the brain and conduct it out of the erania 
eavity. 

The order of disseetion will be as follows: The dura mater will be repositioned to reereate it 
three-dimensional morphology during life. The infoldings of the dura mater and the assoeiat 
dural venous sinuses will be identified. 

Disseetion instructions 

Dural Infoldings [G 638; L 343; N 103; R 87; C 522] 

. Return the dura mater to its eorreet anatomieal position. 

. On the right side of the head, open the two flaps of dura mater and identify the eer 

falx (falx 
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eerebri) (Fig. 7.46 ). In the living person, the eerebral falx lies between the eerebra 
hemispheres. The eerebral falx is attaehed to the erista galli, the ealvaria on both si 
of the groove for the superior sagittal sinus, and the eerebellar tentorium. 

. Identify the eerebellar tentorium (tentorium eerebelli ; L. tentorium , tent) (Fig. 1 
). The eerebellar tentorium is attaehed to the elinoid proeesses of the sphenoid bom 
the superior border of the petrous portion of the temporal bone, and the oeeipital b 
on both sides of the groove for the transverse sinus. The opening in the eerebellar 


tentorium is ealled the tentorial noteh (tentorial ineisore) , and the brainstem pass 
through it. In the living person, the eerebellar tentorium is betvveen the eerebral 
hemispheres and the cerebellum. 

• Identify the eerebellar falx (falx eerebelli) , vvhieh is loeated inferior to the eerebel 
tentorium in the midline (Fig. 7.46 ). Note that the eerebellar falx is attaehed to th( 
inner surface of the oeeipital bone and that it is loeated betvveen the eerebellar 
hemispheres. 


Dural Venous Sinuses [G 639; L 342, 343; N 104; R 87; C 522] 

. Revievv the position of the soperior sagittal sinus (Fig. 7.46 ). Note that the superio 
sagittal sinus begins near the erista galli and ends near the eerebellar tentorium by 
draining into the confluence of sinuses . 

• Identify the inferior sagittal sinus , vvhieh is in the inferior margin of the eerebral fe 
(Fig. 7.46 ). The inferior sagittal sinus begins anteriorly and ends near the eerebellai 
tentorium by draining into the straight sinus. Note that the inferior sagittal sinus is r 
smaller in diameter than the superior sagittal sinus. 

• The straight sinus is loeated in the line of j unction of the eerebral falx and the 
eerebellar tentorium. At its anterior end, the straight sinus reeeives the inferior sag 
sinus and the great eerebral vein . The straight sinus drains into the confluence of 
sinuses. 

• Revievv the position of the transverse sinuses (right and left). Eaeh transverse sinus 
earries venous blood from the confluence of sinuses to the sigmoid sinus. Use a sealf: 
open the lumen of the transverse sinus. 

• Identify the sigmoid sinus . The sigmoid sinus begins at the lateral end of the transv 
sinus and ends at the j ugular foramen. Use a sealpel to open the lumen of the sigmo 
sinus and traee it to the j ugular foramen. The internal jugular vein is formed at the 
external surface of the j ugular foramen. 

• Observe the floor of the eranial eavity. Note that the dura mater eovers all of the be 
and provides openings through vvhieh the eranial nerves pass. There are small dural 
venous sinuses loeated betvveen the layers of the dura mater in the floor of the eran 


eavity. Use an atlas illustration to study the follovving dural venous sinuses: [G 639; 
342; N 104; R 87; C 532] 

o Sphenoparietal sinus 
o Cavernous sinus 
o Superior petrosal sinus 
o Inferior petrosal sinus 
o Basilar plexus 


Disseetion Review 

. Revievv the infoldings of the dura mater and obtain a three-dimensional understandi 
their arrangement. 

• Naming all venous structures encountered along the vvay, traee the route of a drop e 
blood from: 

o A eerebral vein to the internal jugular vein 
o The sphenoparietal sinusto the sigmoid sinus 
o The great eerebral vein to the internal jugular vein 


Gross Anatomy of the Brain 
Disseetion Overview 

The study of brain anatomy is highly speeialized and is usually reserved for a neuroscience 
course. The deseription that is provided here is intended to relate the major features of the 
external surface of the brain to the parts of the skull that vvill be studied in subsequent 
disseetions. An additional goal of this study is to establish a mental picture of the continuit^ 
the arteries and nerves of the brain vvith those same structures that are left behind in the 
eranial fossae after brain removal. 


Disseetion instructions 


. Examine the lateral surface of the brain and identify (Fig. 7.47 ) : [G 722; L 348; I 
105; R92] 

o Frontal lobe 
o eentral sulcus 
o Parietal lobe 
o Oeeipital lobe 
o Lateral sulcus 
o Temporal lobe 

• Identify the cerebellum and the brainstem . 

• Refer to a skull and identify the three eranial fossae; anterior, middle , and poste 

(Fig. 7.47). 
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Use the eadaver speeimen and the brain to verify the follovving: [N 9; C 531] 


o The frontal lobe is loeated in the anterior eranial fossa 



Posterior 

Middle 

Anterior 

eraníal fossa 

eranial fossa 

eranial fossa 


Figure 7.47. The brain and its relationship to the three eranial fossae. 


o The temporal lobe is loeated in the middle eranial fossa . 

o The cerebellum is loeated in the posterior eranial fossa . 

o The oeeipital lobe is loeated soperior to the eerebellar tentoriom. 

o The brainstem beeomes continuous with the eervieal spinal eord at the forai 
magnum . 

• Examine the inferior surface of the brain and note that it is eovered by araehnoid m 
Use a probe to peel baek the araehnoid mater and expose the arteries. Observe the 
arteries and note the following (Fig. 7.48 ) : [G 646; L 347, 351; N 139; R 93; C 5Í 
527] 



















o Two vertebral arteries and two internal earotid arteries supply the brain. 

o Eaeh vertebral artery gives rise to one posterior inferior eerebellar artery 
(PICA) . 

o The two vertebral arteries eombine to form the basilar artery. 

o The basilar artery gives off the anterior inferior eerebellar artery , the sup 
eerebellar artery , and several pontine branehes. 

o The basilar artery terminates by branehing into two posterior eerebral arter 

o Eaeh posterior eerebral artery gives off a posterior communicating artery tl’ 
anastomoses with the internal earotid artery . 

o After giving off the ophthalmie artery , eaeh internal earotid artery termina 
by dividing into a middle eerebral artery and an anterior eerebral artery . 

o The anterior eerebral arteries are joined aeross the midline by the anterior 
communicating artery . 

o The eerebral arterial eirele is formed by the posterior eerebral, posterior 
communicating, internal earotid, anterior eerebral, and anterior communica 
arteries. 

On the inferior surface of the brain, identify the 12 eranial nerves by name and by 
number (Fig. 7.48 ): 

o Olfaetory bulb and traet (I) 
o Optie (II) 
o Oculomotor (III) 
o Troehlear (IV) 
o Trigeminal (V) 
o Abducent (VI) 
o Faeial (VII) 


o Vestibulocochlear (VIII) 
o Glossopharyngeal (IX) 
o Vagus (X) 
o Aeeessory (XI) 
o Hypoglossal (XII) 


Disseetion Review 

. Revievv the parts of the brain and the eranial fossae in vvhieh they are found. 

. Revievv the infoldings of the dura mater and their relationship to the eerebral 
hemispheres and cerebellum. 

. Revievv the formation of the eerebral arterial eirele. 

. Reeall the origins of the internal earotid and vertebral arteries and the route that eé 
takes to enter the eranial eavity. 


Graniai Fossae 
Disseetion Overview 

The order of disseetion vvill be as follovvs: The bones of the floor of the eranial eavity vvill b( 
studied and the boundaries of the eranial fossae vvill be identified. The vessels and the nerv 
eaeh eranial fossa vvill be studied. Because the floor of the eranial eavity is eovered by dura 
mater, the disseetion is much easier if a skull is held beside the eadaver speeimen during 
disseetion to permit direet observation of the foramina. 
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Nerves 


Vessels 


Olfaetory bulb and traet (I) 


Optie nerve (I) 


Oplie ehlasm 


OeiJkimotor nerve (llll 


Troeíilear nerve (IV) 
Trlgemlnal nerve(V) 


Abdieent nerve (VI) 
Faaal nerve (VII) 



Vestibulocochlear nerve (VIII) 
Glossopharyngeal nerve (IX) 


Vagits nerve (X) 


Aeeessory nerve (XI) 


Hypoglossal nerve (XII) 


Anterlor eerebral arlery 


Anterlor eommoniealing artery 


Optitlialmie artety 


Internal earotid artery 


Middle eerebral artery 


Posterior communicating artery 
Posterior eerebral artery 
Soperior eerebellar artery 


Poniine branehes 


Basilar artery 


Anterlor inlerior eerebellar artery 


Vertebral arlery 


— Anterior spinal artery 


Posterior inferior eerebellar arteiy 


Vertebral artery 


Posterior spina) artery 


Figure 7.48. Blood vessels and eranial nerves at the base of the brain. 


r 


Skeleton of the Granial Base 


Use a skull to identify (Fig. 7.49 ) : [G 618, 619; L 302; N 9; R 30; C 531] 


Ethmoid bone 










o erista galli 
o eribriform plate 

Frontal bone 

o Orbital part 
Sphenoid bone 

o Lesser wing 
o Sphenoidal erest 
o Soperior orbital fissore 
o Anterior elinoid proeess 
o Sphenoidal limbus 
o Optie eanal 
o Hypophyseal fossa 
o Posterior elinoid proeess 
o Greater wing 

> Foramen rotundum 
■ Foramen ovale 

> Foramen spinosum 

Temporal bone 

o Squamous part 
o Petrouspart 


Superior border (petrous ridge) 


o Groove for the sigmoid sinus 
o Internal acoustic meatus 

• Oeeipital bone 

o Clivus 

o J ugular foramen 
o Hypoglossal eanal 
o Groove for the sigmoid sinus 
o Foramen magnum 
o Groove for the transverse sinus 
o Internal oeeipital protuberance 

the sphei 

and left 
from the 
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the petrous part of the right and left temporal bones and the dorsum sellae. The eerebellar 
tentorium is attaehed to the superior border of the petrous part of the temporal bone and il 
formsthe roof of the posterior eranial fossa. 


Identify the foramen lacerum , which is formed by portions of the greater wing of 
bone and the temporal bone. 

The anterior eranial fossa is separated from the middle eranial fossa by the right 
sphenoidal erests and the sphenoidal limbus. The middle eranial fossa is separated 
posterior eranial fossa by the superior border of 


Elhmoíd bone: 



Crista galli 
Críbnk)fm otate 


rrental bone: 
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Sphonoid bone: 
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SpnerKtidal kmbus 

Antenor olinoid 
proeess 

Opte eana) 
Hypophyseal tossa 


Postenor elinoid 
proeess 

Dorsom sellae 

Temporal boiìe 

Sr^moos parl 

Stponor txirdor of 
petroos part 

Groove tor sigmoid sinu$' 

internaf aeoosbe meakjs 


Greater mng ot sphenoid bone: 


Toramen ro(ur>dtfn 
Foramen ovale 


Foramen spinosori 


Foramen laeenim 


Oedpital bone: 

Ctívus 

Jugular foramen 

HypogktssaJ eanat 

Groove forsigmoid 
sinus 

Foramen magnom 
Groove for transverse sìnus 
Intemal oeeipifal prohjberanee 


Figure 7.49. Features of the three eranial fossae. 


Disseetion instructions 

Anterior Granial Fossa [G 640; L 346; N 104; R 64; C 532] 

. On the right side of the eadaver only, use a probe to loosen the dura mater along thi 
edge of the frontal bone. Grasp the dura mater with your fingers and pull it posterio 
far as the lesser wing of the sphenoid bone. Use seissors to detaeh the dura mater al 
the sphenoidal erest and along the midline and plaee it in the tissue eontainer. 

. Note that the sphenoparietal venous sinus is loeated along the sphenoidal erest and 
its lumen may now be visible where you detaehed the dura mater. 

. Identify the three bones that partieipate in the formation of the anterior eranial fo! 
sphenoid bone, ethmoid bone, and orbital part of the frontal bone (Fig. 7.49 ). Note 
the orbital part of the frontal bone forms the roof of the orbit. 









. Before the brain was removed, the eerebral falx was attaehed to the erista galli and 
frontal lobe of the brain rested on the orbital part of the frontal bone. The olfaetor^ 
rested on the eribriform plate and the fibers of the olfaetory nerve (I) passed throoi 
the openings of the eribriform plate to enter the nasal eavity (Fig. 7.50 ) . 


Middle eranial Fossa [G 640, 644; L 346, 355; N 104; R 69; C 53 

. Reeall that the middle eranial fossa eontains the temporal lobe of the brain. 

. Observe the dura mater that eovers the floor of the middle eranial fossa. The dura n 
hides all of the openings in the skull and the nerves and vessels that pass through thi 
(Fig. 7.50 ). 

. Identify the middle meningeal artery that ean be seen through the dura mater (Fig. 
). It appears as a dark line extending laterally from the deepest point of the middle 
eranial fossa. The middle meningeal artery enters the middle eranial fossa by passim 
through the foramen spinosom . 

. Grasp the dura mater along the sphenoidal erest and peel it posteriorly as far as the 
superior border of the petrous part of the temporal bone. Note 
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that the middle meningeal artery adheres to the external surface of the dura mater. 
a probe to tease the proximal part of middle meningeal artery away from the dura n 
and leave it in the skull. 
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Figure 7.50. Nerves and vessels in the eranial fossae. 


Use seissors to detaeh the dura mater along the superior border of the petrous part ( 
temporal bone and plaee it in the tissue eontainer. Do not cut the eranial nervestha 
eross the anterior end of the superior border of the petrous part of the temporal boi 
(oculomotor, trigeminal, troehlear, and abducent). Note that the lumen of the supe 
petrosal sinus ean be seen along the line of the cut (Fig. 7.50 ). 

Observe that the floor of the middle eranial fossa is formed by two bones: sphenoid 
temporal (Fig. 7.49 ). 

Identify the optie nerve (II) (Fig. 7.50 ). The optie nerve passes through the optie ce 
to enter the orbit. The optie nerve is surrounded by a sleeve of dura mater as it exit 






middle eranial fossa. 


Use a probe to identify the superior orbital fissure that is loeated inferior to the le; 
wing of the sphenoid bone (Fig. 7.49 ). Three eranial nerves and part of a fourth exii 
middle eranial fossa by passing through the superior orbital fissure: 

o Oculomotor nerve (III) á€“ passes over the superior border of the petrous pé 
the temporal bone and passes anteriorly within the lateral wall of the eaverr 
sinus. 

o Troehlear nerve (IV) á€“ courses anteriorly within the lateral wall of the 
cavernous sinus immediately inferior to the oculomotor nerve (Fig. 7.50 ). Tf 
troehlear nerve is a very small nerve that enters the dura mater at the anter 
end of the tentorial noteh. It may have been cut during brain removal but sh 
be intaet farther anteriorly. 

o Ophthalmie division of the trigeminal nerve (V^ ) à€" arises from the trigen 
ganglion and passes anteriorly within the lateral wall of the cavernous sinus 
inferior to the troehlear nerve (Fig. 7.50 ). 

o Abducent nerve (VI) à€" enters the dura mater over the clivus of the oeeipit 
bone (Fig. 7.50 ). The abducent nerve passes anteriorly within the eavernoos 
sinus in elose relationship to the lateral surface of the internal earotid arter^ 

Use a probe to elean the nerves that pass through the superior orbital fissure. Note t 
three of these nerves are loeated within the lateral wall of 
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the cavernous sinus (III, IV, Vi ) and one is within the cavernous sinus (VI) (Fig. 7.51 

Identify the trigeminal nerve (V) (Fig. 7.50 ). It is the largest eranial nerve and is eé 
found where it erosses the superior border of the petrous part of the temporal bone. 

Follow the trigeminal nerve anteriorly and identify the trigeminal ganglion . Use a p 
to define the three divisions (nerves) that arise from the anterior border of the 
trigeminal ganglion (ophthalmie [Vi ], maxillary [V^ ], and mandibular [V 3 ]). Note t[ 
these three divisions are named aeeording to their region of distribution and are 
numbered from superior to inferior as they arise from the trigeminal ganglion. 

Identify the maxillary division of the trigeminal nerve (V^ ) and follow it anteriorly 


the foramen rotundum , where it exitsthe middle eranial fossa (Fig. 7.50 ). The 
maxillary division eoorses within the lateral wall of the eavernoos sinus j ust inferior 
the ophthalmie division of the trigeminal nerve (Vi) (Fig. 7.51). 

Identify the mandibular division of the trigeminal nerve (V^ ) and follow it inferiorl 
the foramen ovale , which is where it exits the middle eranial fossa (Fig. 7.50 ). 

Return to the area of the cavernous sinus and use a probe to retraet the eranial nerv 
Identify the internal earotid artery (Fig. 7.50 ). The internal earotid artery enters t 
eranial eavity by passing through the earotid eanal . It makes an S-shaped bend in th 
cavernous sinus and emerges near the optie nerve. Granial nerves III, IV, Vi, V^, an 
eross the lateral side of the internal earotid artery. Among this group of nerves, the 
abducent nerve (VI) is most elosely related to the internal earotid artery (Fig. 7.51) 
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Figure 7.51. Goronal seetion through the cavernous sinus. 






. Identify the region of the hypophyseal fossa . The hypophyseal fossa is eovered by t 
sellar diaphragm (diaphragma sellae) , which is a dural infolding (Fig. 7.51 ). The st 
of the pituitary gland passes through an opening in the sellar diaphragm. The pituita 
gland is still eontained within the hypophyseal fossa. 

. Anterior and posterior to the stalk of the pituitary gland are two small dural venous 
sinuses ealled the anterior and posterior intereavernoos sinoses (Fig. 7.50 ). The 
intercavernous sinuses eonneet the right and left cavernous sinuses aeross the midlir 
Do not attempt to disseet the intercavernous sinuses. 

. Use an atlas illustration to identify all of the veins and venous sinuses that drain inte 
out of the cavernous sinus. [G 639; L 342; N 104; R 87; C 532] 


eiinieal Gorrelation 
Cavernous Sinus 

In fractures of the base of the skull, the internal earotid artery may rupture vv 
the cavernous sinus. The release of arterial blood into the cavernous sinus 
ereates an abnormal reflux of blood from the cavernous sinus into the ophtha 
veins. As a result, the orbit is engorged and the eyeball is protruded and is 
pulsating in synehrony with the radial pulse (pulsating exophthalmos). 


Posterior Granial Fossa [G 640, 642; L 346; N 104; R 67; C 532] 

. Reeall that the posterior eranial fossa eontains the cerebellum and the brainstem. A 
foramen magnum, the brainstem beeomes continuous with the eervieal spinal eord. 
features of the posterior eranial fossa will be studied with the dura mater intaet. 

. Identify the faeial nerve (VII) and the vestibnloeoehlear nerve (VIII) where they enl 
the internal acoustic meatus (Fig. 7.50 ). Do not follow them into the bone at this ti 

. The j ugular foramen is inferior to the internal acoustic meatus (Fig. 7.49 ). Identify 
rootlets of 
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the glossopharyngeal nerve (IX) , the vagus nerve (X) , and the aeeessory nerve (X 





vvhere they enter the j ugular foramen. Because eranial nerves IX and X are formed b 
rootlets, it is difficult to distinguish one nerve from the other as they enter the j ugu 
foramen. Hovvever, the eervieal root of the aeeessory nerve ean be positively ident 
because it entersthe posterior eranial fossa through the foramen magnum and eross 
the inner surface of the oeeipital bone (Fig. 7.50 ). 

. Identify the hypoglossal nerve (XII) vvhere it enters the hypoglossal eanal (Fig. 7.50 

• Revievv the course of the transverse sinus and sigmoid sinus. Observe that the sigmoi 
sinus ends at the jugular foramen posterior to the exit point of eranial nerves IX, X, 
XI. 

• On the left (undissected) side of the eranial eavity, identify the eranial nerves in ore 
from anterior to posterior (Fig. 7.50 ). 


Disseetion Review 

. Revievv the bones that form the floor of the eranial eavity. 

. Read an account of the dural venous sinuses and revievv them in the eadaver. 

. Summarize the eranial nerves, revievv the course of eaeh eranial nerve, and name th 
opening through vvhieh eaeh passes to exit the eranial eavity. In the skull, revievv thí 
openings (foramina and fissures) through vvhieh the eranial nerves pass. 

. If the brain is still available, hold it beside the eranial eavity so that you ean see its 
ventral surface, and revievv the eranial nerves and severed vessels on both the brain 
the eadaver. 


Orbit 

Disseetion Overview 

The orbit eontains the eyeball and extraocular muscles. The eyeball is about 2.5 em in diam 
and occupies the anterior half of the orbit. The posterior half of the orbit eontains fat, 
extraocular muscles, branehes of eranial nerves, and blood vessels. Some vessels and nerves 
through the orbit to reaeh the sealp and faee. 


The order of disseetion will be as follows: The bones of the orbit will be stodied. On the rigf 
side only, the floor of the anterior eranial fossa will be removed and the right orbit will be 
disseeted from a soperior approaeh. Granial nerves III, IV, Vi, and VI will be followed throui 
the superior orbital fissure into the orbit and the extraocular muscles will be identified. Thí 
orbit will be disseeted from an anterior approaeh. On the left side only, the anatomy of the 
eyelid will be studied and then the eyeball will be removed. The attaehments of the extrao( 
muscles will be studied. 

Skeleton of the Orbit 

The bones of the orbit form a four-sided pyramid. The base of the pyramid is the orbital ma 
and the apex of the pyramid is the optie eanal. Viewed from above, the medial walls of the 
orbits are parallel to eaeh other and about 2.5 em apart. The lateral walls of the two orbits 
a right angle to eaeh other. 

Refer to a skull and identify the bones that partieipate in the formation of the walls of the ( 

(Fig. 7.52 ) : [G 650; L 352; N 2; R 46; C 540] 

• Frontal bone 

o Sopraorbital noteh 
o Orbital sorfaee 
o Laerimal fossa 

• Ethmoid bone 

• Laerimal bone 

o Posterior laerimal erest 
o Laerimal groove 

• Maxilla 


o Anterior laerimal erest 
o Infraorbital groove 


o Infraorbital foramen 

• Zygomatie bone 

• Sphenoid bone 

o Optie eanal 
o Lesser wing 
o Soperior orbital fissore 
o Greater wing 

On the medial wall of the orbit, identify the anterior and posterior ethmoidal foramina . 

Identify the inferior orbital fissore , which is a gap between the maxilla and the greater wi 
the sphenoid bone. Note that the lateral wall of the orbit is stout and strong but the part of 
ethmoid bone that forms the medial wall is paper thin and for this reason it is ealled the lar 
papyraeea . Examine a eoronal seetion through the orbit and note the following relationshif 

(Fig. 7.53 ) : 

• Roof of the orbit à€" is related to the anterior eranial fossa 

• Floor of the orbit à€" is related to the maxillary sinus 

. Medial wall of the orbit à€" is related to the ethmoidal eells 

The bones of the orbit are lined with periosteum ealled periorbita . At the optie eanal and 1 
superior orbital fissure, the periorbita is continuous with the dura mater of the middle erani 
fossa. 

Surface Anatomy of the Eyeball, Eyelids, and Laerimal Apparatui 

Use a mirror or recruit the assistanee of your lab partner to inspeet the living eye. Identify: 

650, 651; L 353; N 81; C 538] 
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Sphenoíd bone; 

Optíe eanal 
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Inferiororbital fissure 
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Fjgure 7.52. VValls of the right orbit, anterior view. 


• Eyelashes (ellia) 

• Palpebral fissure (rima) à€" the opening between the eyelids 

. Medial and lateral palpebral commissures à€" where the upper and lower eyelids je 
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Figure 7.53. Goronal seetion of the skull to show the relationships of the orbit. 


. Medial and lateral angles (eanthi) á€“ the medial and lateral eorners of the eye 

• Selera à€" the whitish posterior five-sixths of the exterior eoat of the eyeball 

• Gornea à€" the transparent anterior one-sixth of the exterior eoat of the eyeball 
. Iris à€" the eolored diaphragm seen through the eornea 

. Pupil à€" the aperture in the eenter of the iris 

In the medial angle of the eye, observe: 

. Laerimal caruncle à€" a pink fleshy bump 
. Laerimal lake à€" the area surrounding the laerimal caruncle 



. Laerimal papilla à€" a small bump on the medial end of eaeh eyelid 

• Laerimal puncta à€" a small opening at the apex of eaeh laerimal papilla 

Evert the lower lid slightly and observe: 

• Margin of the eyelid à€" flat and thiek 

• Eyelashes (eilia) à€" arranged in two or three irregular rows 

Use an illustration to study the following features and relate them to the living eye: [G 655] 
353; N 81; R 132; C 545] 

• Bulbar conjunctiva à€" the membrane that lines the surface of the eyeball 

• Palpebral con]unctiva à€" the membrane that lines the inner surface of the eyelid 

• Superior and inferior con]unctival forniees (L. fornix , areh) à€" the regions where 
bulbar conjunctiva beeomes continuous with the palpebral conjunctiva 

• Con]unctival sae à€" the potential spaee between the bulbar conjunctiva and the 
palpebral conjunctiva 
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Disseetion instructions 

Eyelid and Laerimal Apparatus [G 651, 655; L 352, 353; N 81, 81 
142; e 542, 543] 

• Disseet the eyelid and laerimal gland only in the left eye. 

. Review the attaehments of the orbicularis oculi muscle . Use a probe to raise the le 
part of the orbital portion of the orbicularis oculi muscle and refleet the muscle 
medially. 


Raise the thin palpebral portion of the orbicularis oculi muscle off the underlying t 
plate and refleet the muscle medially. 


The orbital septum is a sheet of eonneetive tissue that is attaehed to the periosteur 
the margin of the orbit and to the tarsal plates (Figs. 7.54 and 7.55 ). The orbital 
septum separates the superficial faseia of the faee from the eontents of the orbit. 

Identify the tarsal plates , vvhieh give shape to the eyelids (Fig. 7.54 ). Tarsal gland; 
embedded in the posterior surface of eaeh tarsal plate. Tarsal glands drain by small 
orifiees that are loeated posterior to the eyelashes. Tarsal glands seerete an oily 
substance onto the margin of the eyelid that preventsthe overflovv of laerimal fluid 
(tears). 

The laerimal gland occupies the laerimal fossa in the frontal bone (Fig. 7.54 ). To fir 
the laerimal gland, use a sealpel to cut through the orbital septum adjaeent to the 
orbital margin in the superolateral quadrant of the left orbit. Pass a probe through t 
ineision and free the laerimal gland from the laerimal fossa. Note that the laerimal e 
drains into the superior eonj unctival fornix by 6 to 10 short ducts (Fig. 7.56 ) . 

Use a skull to identify the laerimal groove at the medial side of the orbital margin. 
Observe that the anterior laerimal erest of the maxilla forms the anterior border of 
laerimal groove. The medial palpebral ligament is attaehed to the anterior laerimal 
and the laerimal sae lies posterior to the medial palpebral ligament (Fig. 7.54 ). 
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Figure 7.54. Orbital septum and tarsal plates. 


Two laerimal canaliculi drain laerimal fluid from the medial angle of the eye into th 
laerimal sae. The nasolaerimal duct extends inferiorly from the laerimal sae and ent 
the inferior meatus of the nasal eavity (Fig. 7.56 ). 

Laerimal fluid flowsfrom the laerimal gland aerossthe eyeball to the medial angle o 
eye. 
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During erying, excess laerimal fluid eannot be emptied through the laerimal canalicu 
and tears overflow the lower eyelids. inereased drainage of tears into the nasal eavii 
results in sniffling, which is eharaeteristie of erying. 
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Fìgure 7.55. Parasagittal seetion throogh the orbit. 
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Figure 7.56. Parts of the laerimal apparatus. 


eiinieal eorrelation 
Tarsal Glands 

If the duct of a tarsal gland beeomes obstructed, a ehalazion (eyst) will deveii 
A ehaiazion wiil be ioeated between the tarsai piate and the conjunctiva. In 
eontrast, a hordeolum (stye) is the infiammation of a sebaceous giand assoeií 
with the foiiieie of an eyelash. 


Right Orbit from the Superior Approaeh [G 652; L 356á€"358; N 
R 140; e 546] 


• Disseet only the right orbit from the superior approaeh. Wear eye proteetion for all 
that require the use of bone cutters. 


In the floor of the anterior eranial fossa, tap the orbital part of the frontal bone wit 
handle of a ehisel until the bone eraeks. Use bone cutters to piek out the bone fragn 
and enlarge the opening in the roof of the orbit . Remove the roof of the orbit as fa 
anteriorly as the superior orbital margin. 

The frontal bone eontains the frontal sinus that may extend into the roof of the orb 
Medially, the ethmoidal eells may extend into the roof of the orbit. If either situati( 
occurs in your eadaver, you must remove the mucous membrane that lines the sinus 
remove a seeond layer of thin bone to open the orbit. 

Identify the membrane j ust inferior to the roof of the orbit. This is the periorbita , 
lines the bones of the orbit. 

Push a probe posteriorly between the roof of the orbit and the periorbita. The probt 
should pass inferior to the lesser wing of the sphenoid bone, through the superior or 
fissure, and into the middle eranial fossa. Use the probe to break the lesser wing of 
sphenoid bone. 

Use bone cutters to remove the fragments of the lesser wing of the sphenoid bone. ( 
away the roof of the optie eanal and remove the anterior elinoid proeess (Fig. 7.57 

Examine the periorbita and note that the frontal nerve may be visible through it. Us 
seissors to ineise the periorbita from the apex of the orbit to the midpoint of the su|: 
orbital margin. Use foreeps to lift the periorbita off deeper structures and make a 
transverse ineision through the periorbita, elose to the superior orbital margin. Use ; 
probe to tease open the flaps of periorbita and use seissors to remove them. 

The use of a fine probe and fine foreeps is reeommended from this point onward in t 
disseetion. 

Three nerves enter the apex of the orbit by passing superior to the extraocular musc 

o Frontal nerve (a braneh of Vi ) à€" courses from the apex of the orbit towar 
superior orbital margin (Fig. 7.57 ). Traee the frontal nerve anteriorly and 
observe that it divides into the supratrochlear nerve and the supraorbital n 

I 

o Laerimal nerve (a braneh of Vi) à€" passes through the superior orbital fissi 
lateral to the frontal nerve and courses along the lateral 
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wall of the orbit. The laerimal nerve is much smaller than the frontal nerve ( 
7.57 ). Follow the laerimal nerve anterolaterally toward the laerimal gland. 
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Figure 7.57. Right orbit in superior view. 


o Troehlear nerve à€" passes through the superior orbital fissure medial to tht 
frontal nerve (Fig. 7.57 ). Follow the troehlear nerve to the superior border e 
superior oblique muscle , which it innervates. The troehlear nerve usually e 
the superior border of the superior oblique muscle in its posterior one-third. 

While preserving the nerves, use foreeps to piek out lobules of fat and expose the 
superior surface of the levator palpebrae superioris muscle (Figs. 7.55 and 7.57 ). 1 
levator palpebrae superioris muscle attaehes to the upper eyelid, which it elevates. 







Transeet the levator palpebrae soperioris muscle as far anteriorly as possible and re' 
it posteriorly. 

Identify the superior rectus muscle that lies immediately inferior to the levator 
palpebrae superioris muscle (Figs. 7.55 and 7.57 ). eiean the superior rectus muscle 
observe that it is attaehed to the eyeball by a thin, broad tendon. 

Transeet the superior rectus muscle elose to the eyeball and refleet it posteriorly (F 
7.58 ) . Note that a braneh of the superior division of the oculomotor nerve (III) reé 
the inferior surface of the superior rectus muscle. A braneh of the superior division 
passes around the medial side of the superior rectus muscle to innervate the levator 
palpebrae superioris muscle. [G 652; L 357; N 86; R 141; C 548] 
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Figure 7.58. Deeper disseetion of right orbit in superior view. 


[7 


On the medial side of the orbit, identify the superior oblique muscle and traee it 
anteriorly (Fig. 7.58 ). Observe that the tendon of the superior oblique muscle passe 
through the troehlea (L. troehlea , pulley), bends at an acute angle, and attaehes to 









posterolateral portion of the eyeball. 


• On the lateral side of the orbit, identify the lateral rectus muscle (Fig. 7.58 ). The 
lateral rectus muscle arises by two heads from the eommon tendinous ring . The 
eommon tendinous ring surrounds the optie eanal and part of the superior orbital fis 
and it is the posterior attaehment of the four rectus muscles. The optie nerve (II), 
nasoeiliary nerve, oculomotor nerve (III), and abducent nerve (VI) passthrough the 
eommon tendinous ring. 

• Use seissors to cut the eommon tendinous ring between the attaehments of the supe 
rectus and lateral rectus muscles. All structures passing through the eommon tendini 
ring are now exposed. 

• Identify the abducent nerve (VI) . The abducent nerve passes between the two heae 
the lateral rectus muscle, turns laterally, and enters the medial surface of the later 
rectus muscle. Find the abducent nerve on the medial surface of the lateral rectus 
muscle near the apex of the orbit (Fig. 7.58 ). 

• Identify the nasoeiliary nerve , which is a braneh of Vi (Fig. 7.58 ). Traee the nasoe 
nerve through the orbit and note that it is much smaller than the frontal nerve. The 
nasoeiliary nerve erosses superior to the optie nerve and gives off several long eiliar 
nervesto the posterior part of the eyeball. 

• Follow the nasoeiliary nerve toward the medial wall of the orbit. Use foreeps to piek 
the fat that fillsthe intervals between muscles, nerves, and vessels. 

. Identify the anterior ethmoidal nerve , which is a small braneh of the nasoeiliary ne 
that passes through the anterior ethmoidal foramen. The anterior ethmoidal nerve 
supplies part of the mucous membrane in the nasal eavity. Its terminal braneh is the 
external nasal nerve that innervates the skin at the tip of the nose. 

. In the middle eranial fossa, identify the oculomotor nerve within the lateral wall of 
cavernous sinus. Follow the oculomotor nerve to the superior orbital fissure where it 
branehes into two divisions: 

o Superior division à€" innervates the levator palpebrae superioris and the 
superior rectus muscles 
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o Inferior divìsìon à€" innervates the medial rectus, inferior rectus, and inferi 
oblique muscles 

. The eiliary ganglion is a parasympathetie ganglion loeated betvveen the optie nerve 
the lateral rectus muscle. It is approximately 2 mm in diameter and is loeated about 
anterior to the apex of the orbit (Fig. 7.58 ). Note that short eiliary nerves eonneet 1 
eiliary ganglion to the posterior surface of the eyeball. Study the autonomic functior 
the eiliary ganglion. 

• Use an atlas illustration to study the course of the superior ophthalmie vein in the ( 
At the medial angle of the eye, the superior ophthalmie vein anastomoses vvith the 
angular vein, vvhieh is a tributary of the faeial vein. [G 656; L 356; N 85; C 509] 

. Identify the optie nerve (II) (Fig. 7.58 ). The optie à€oenerveà€* is actually a brain t 
and it is surrounded by the three meningeal layers: dura mater, araehnoid mater, ar 
mater. 

. Identify the ophthalmie artery vvhere it branehes from the internal earotid artery (F 
7.59 ) . In its course through the orbit, note that the ophthalmie artery usually erosf 
superior to the optie nerve and reaehes the medial vvall of the orbit. Use a probe to 
gently tease out the posterior eiliary arteries that supply the eyeball. 

. The medial rectus , inferior rectus , and inferior oblique musclesare not easily se 
from the superior approaeh. They vvill be identified from the anterior approaeh. 


eiinieal eorrelation 
Ophthalmie Veins 

Anastomoses betvveen the angolar vein and the soperior and inferior ophthalr 
veins are of elinieal importanee. infeetions of the upper lip, eheeks, and foreh 
may spread through the faeial and angular veins into the ophthalmie veins an 
then into the cavernous sinus. Thrombosis of the cavernous sinus may result, 
leading to involvement of the abducent nerve and dysfunction of the lateral 
rectus muscle. 


Left Orbit from the Anterior Approaeh [G 651; L 354; N 83; R 13 





C 550] 


• Use a probe to explore the conjunctival sae . Verify that the eonj onetiva is attaeheí 
the selera. 

• To faeilitate the disseetion, remove both eyelids and the orbital septum. Examine tf 
orbit from the anterior view and note: 


o The laerimal gland is loeated superolaterally. 
o The troehlea is loeated superomedially. 

o The proximal attaehment of the inferior oblique muscle is loeated 
inferomedially. 


. Review the attaehments of the extraocular muscles on the eyeball. The four rectus 
muscles attaeh to 
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the selera near the eornea (Fig. 7.60 ) . The two oblique muscles attaeh to the seler 
the posterior half of the eyeball. 
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Figure 7.59. Branehes of the ophthalmie artery in the right orbit. 


Use a probe to piek up the tendon of eaeh rectus muscle and transeet it with seissori 
(Fig. 7.60 ). 

Use foreeps to grasp the lateral rectus muscle. Pull anteriorly to adduct the eyeball 
it medially). Insert seissors into the orbit on the lateral side of the eyeball and cut t 
optie nerve. 

Pull the eyeball farther anteriorly and transeet the superior and inferior oblique ten 
near the surface of the eyeball and remove the eyeball from the orbit. 

Study the orbit (Fig. 7.61 ) . Use foreeps to piek out lobules of fat from the posterio 
portion of the orbit. Find the nerve to the inferior oblique muscle and follow it 
posteriorly to the inferior division of the oculomotor nerve (III) . [G 646; L 354; N 
R 136; e 553] 

Traee the four rectus muscles to their attaehments on the eommon tendinous ring . 

Identify the structures that pass through the eommon tendinous ring: the optie nerv 
and eentral artery of the retina , superior and inferior divisions of the oculomotc 
nerve (III), abducent nerve (VI) , and nasoeiliary nerve (Fig. 7.61 ). 

Examine the cut surface of the optie nerve and try to identify the eentral artery of t 
retina, which may be seen as a dark spot on the cut surface. 

In most eases, the eyeball that is removed from the eadaver is poorly preserved. 
Flowever, if the eyeball is in disseetible eondition, use a new sealpel blade to cut it i 
half in the eoronal plane. Remove the vitreous body. 

Note the following features of the eyeball: [G 660; L 359; N 87; R 133; C 554] 

o Fibrous (outer) layer à€" selera (posterior five-sixths) and eornea (anterior i 
sixth) 
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Figure 7.60. How to transeet the moseles of the left eye 
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Figure 7.61. The left orbit in anterior view. The eommon tendinoos ring and 
relationship to the four rectus muscles and eranial nerves II, III, IV, and VI. 


o Vascular (middle) layer à€" ehoroid, eiliary body, and iris 
o Inner layer à€" retina, partially detaehed in the eadaver 
o Macula à€" only seen in well-preserved speeimens 









o Optie dise à€" vvhere the optie nerve and retinal vessels enter or leave 
o Lensá€“ may be replaeed by a prosthetie implant 


Disseetion Review 

• Use a skull to revievv the bones that form the margin of the orbit, the vvalls of the ot 
and the openings at the apex of the orbit. Examine the middle eranial fossa and revi 
the optie eanal and superior orbital fissure. 

• Use the disseeted speeimen to revievv the nerves that course along the lateral vvall o 
cavernous sinus and pass through the superior orbital fissure to reaeh the apex of thi 
orbit. Revievv the orbital course and function of eaeh of these eranial nerves. 

• Revievv the course of the internal earotid artery through the cavernous sinus and not 
relationship to the optie nerve near the optie eanal. Note the origin of the ophthalm 
artery and its course through the optie eanal. 

. Revievv the course of the optie nerve through the optie eanal to the eyeball. 

• Revievv the attaehments of eaeh of the six extraocular muscles. Use the eadaver 
speeimen to find eaeh of the extraocular muscles. 

. Use an illustration to revievv the movements of the eyeball and relate eaeh moveme 
the extraocular musclesthat are responsible. 
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. Revievv the eiliary ganglion and note the origin of its preganglionie parasympathetie 
and the course of its postganglionie axons to the eyeball. State the function of the t 
smooth muscles that are innervated by the eiliary ganglion. 


eraniovertebral J oints and Disarticulation of the Head 
Disseetion Overview 

The head must be detaehed from the vertebral column to allovv a posterior approaeh to the 
eervieal viseera. The joints betvveen the skull and the first eervieal vertebra (eraniovertebré 
joints) are the logieal site for separation of the head from the vertebral column. 


The order of disseetion will be asfollows: The retropharyngeal spaee will be opened from th 
base of the skull to the superior thoraeie aperture. The ligaments of the eraniovertebral joii 
will be cut. The atlanto-oeeipital joints (left and right) will be disarticulated and the 
prevertebral muscles will be cut where they eross the atlanto-oeeipital joints. 

Skeleton of the Suboccipital Region 

Refer to a skeleton and identify the following: [G 295, 299; L 7, 8; N 17, 21, 22; R 200; C 
344] 


. Atlas(ei) (Fig. 7.62 ) 

o Anterior areh 
o Superior articular faeet 
o Transverse proeess 
o Posterior areh 
o Anterior tubercle 

. Axis(C2) 


o Dens 


Anterior hjberele of atlas (C1) 



Transverse proeess 


Soperior 

artìeolar 


Transverse foramen 


Transverse ligament of atlas 


Anterior areh 


Dens 


Saperior artieotar íaeet 


Faeet for dens 


Figure 7.62. Skeleton and ligaments of the atlantoaxial joint. 


• Oeeipital bone (Fig. 7.63 ) 

o Oeeipital eondyle 
o Pharyngeal tubercle 
o Foramen magnum 

• Atlanto-oeeipital joint à€" betvveen the oeeipital eondyle and the soperior artieolar 
faeet of the atlas 

• Transverse ligament of the atlas à€" holds the dens to the anterior areh of the atla 
(Fig. 7.62) 


Disseetion instructions 
Retropharyngeal Spaee 

. Revievv the structures that pass through the foramen magnum: brainstem, vertebral 
arteries (left and right), and eervieal roots of the aeeessory nerves (left and right). 





Revievv the hypoglossal nerve (XII) vvhere it entersthe hypoglossal eanal. Revievv the 
structures that enter the j ugular foramen: glossopharyngeal nerve (IX), vagus nerve 
aeeessory nerve (XI), and sigmoid sinus. 

• Refleet the sternoeleidomastoid muscle on both sides, taking eare to separate eaeh 
muscle from deeper structures all the vvay to the mastoid proeess. 

• Insert the fingers of both hands posterior to the earotid sheaths (Fig. 7.64 , arrow) 
Push your fingers medially until they meet posterior to the eervieal 
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viseera. Your fingers are novv in the retropharyngeal spaee . 
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Figure 7.63. Oeeipital bone, inferior vievv 
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Figure 7.64. Transverse seetion through the neek shovving the retropharyngeal spaet 


• To separate the viseera from the vertebral column, vvork your fingers superiorly as f; 
the basilar part of the oeeipital bone. This is the superior limit of the retropharynge 
spaee. Work your fingers inferiorly tovvard the superior thoraeie aperture. Note that 
retropharyngeal spaee extends into the thorax. 

Graniovertebral J oints 

. Turn the eadaver to the prone position. A vvedge-shaped portion of the oeeipital bon 
vvas removed earlier (Fig. 7.65 ) . 

• Use bone cutters to remove the posterior areh of the atlas (Fig. 7.65 ). Open the spi 
dura mater and remove the eervieal spinal eord. 

• Strip the dura mater from the anterior border of the foramen magnum and identify 
teetorial membrane (Fig. 7.66 ) . The teetorial membrane is continuous vvith the 
posterior longitudinal ligament. Superior to the anterior border of the foramen magr 
cut the teetorial membrane and refleet it inferiorly as far as possible (Fig. 7.66 ). [G 

N 22; R201; C 344] 

• Anterior to the teetorial membrane, identify the cruciate ligament of the atlas (Fig 
7.66 ). The cruciate ligament hasthree parts: 




o Superior longitudinal band 
o Transverse ligament of the atlas 
o Inferior longitudinal band 

• Use a sealpel to cut the superior longitudinal band and the transverse ligament of th 
atlas. Retraet the cruciate ligament and identify the left and right alar ligaments (F 
7.66 ). The alar ligaments extend from the dens to the lateral margins of the forame 
magnum and they eontrol lateral rotation and side-to-side movements of the head. 

Foramen 



Figure 7.65. Atlanto-oeeipital joint in posterior view. 


• Use a sealpel to cut the alar ligaments elose to the dens. Note that the rotation of tl 
head is now very easy and extensive. 


Disarticulation of the Head 


. Use a sealpel to open the capsule of the atlanto-oeeipital joint on both sides (Fig. 7 
Foree a ehisel into eaeh atlanto-oeeipital joint and disarticulate it. 

• Turn the eadaver to the supine position. Retraet the eervieal viseera and eontents o1 
earotid sheath anteriorly. [G 775; L 310; N 30; C 488] 
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Figure 7.66. Atlantoaxial joint, posterior view. 
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Identify the sympathetie trunk and the superior eervieal sympathetie ganglion on I 

anterior sorfaee of the eervieal vertebral column. On the left side identify the interi 
earotid nerve , which passes from the superior end of the superior eervieal ganglion 
the internal earotid artery. Sever the internal earotid nerve j ust superior to the sup( 
eervieal ganglion and leave the sympathetie trunk attaehed to the vertebral column. 
the right side, leave the internal earotid nerve intaet and refleet the sympathetie tr 
and the superior eervieal ganglion with the head and eervieal viseera. 

Proteet eranial nerves IX, X, XI, and XII where they emerge from the base of the skul 
near the internal jugular vein. Insert a sealpel blade between the transverse proeess 
the atlas and the oeeipital bone and sever the rectus eapitis lateralis muscle on eae 
side (Fig. 7.67 ) . Repeat this cut on the opposite side of the neek. 













. More medially, sever the rectus eapìtis anterior and longus eapitis muscles . Repea 
cut on the opposite side of the neek. Cut aeross the median plane j ust superior to th 
anterior areh of the atlas. Forcefully push the head anteriorly to detaeh it from the 
vertebral column. 

• inspeet the base of the skull from the posterior perspeetive and look for remnants o1 
C1 vertebra attaehed to the atlanto-oeeipital joint. If remnants of the C1 vertebra a 
present, use bone cuttersto remove them. 
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Figure 7.67. Prevertebral muscles. 


Prevertebral and Lateral Vertebral Regions [G 774; L 310; N 13C 
184; e 481] 


On the anterior surface of the eervieal vertebral column, examine the prevertebral 











faseia. The prevertebral faseia eoversthe prevertebral muscles (longus eolli and lon* 
eapitis muscles) and the lateral vertebral muscles (anterior, middle, and posterior 
sealene muscles). 

• On the left side of the eervieal vertebral column, study the sympathetie tmnk . Idei 
the superior, middle , and inferior eervieal sympathetie ganglia . Observe the gra 
rami communicantes that eonneet the sympathetie ganglia with the ventral rami of 
eervieal spinal nerves. Frequently, the inferior eervieal ganglion is fused with the fir 
thoraeie ganglion to form the eervieothoraeie (stellate) ganglion . 

• Identify the longus eolli, longus eapitis , and anterior sealene muscles (Fig. 7.67 ). 
Review the contributions to the braehial plexus made by the ventral rami of spinal n 
C5 to C8. 

• Follow the vertebral artery into the transverse foramen of vertebra C6 and observe 
where it emerges from the transverse foramen of the atlas (Cl). Appreeiate that the 
vertebral artery is well proteeted within the transverse foramina. 


Disseetion Review 

• Use a skull to review the anatomy of the oeeipital bone. 

. In the eadaver, review the structures that pass through the foramen magnum, hypog 
eanal, and jugular foramen. 

• Use a skeleton to study the atlantoaxial and atlanto-oeeipital joints. 

. Review the course of the sympathetie trunk from the upper thorax to the base of thi 
skull. 

. Review the origin and relationships of the roots of the braehial plexus. 


Pharynx 

Disseetion Overview 

The airway erosses the digestive traet in the pharynx. The pharynx extends from the base o1 
skull to the inferior border of the erieoid eartilage (vertebral level C6). The pharyngeal wal 


eonsists of three layers. From ootside invvard these layers are: 


• Buccopharyngeal faseia à€" the adventitia of the pharynx that is continuous vvith th 
eonneetive tissue that eovers the buccinator muscle 
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• Muscular layer à€" eomposed of an outer circular part and an inner longitudinal par 


• Mucous membrane 


The order of disseetion vvill be as follovvs: The external surface of the pharynx vvill be dissee 
from the posterior direetion. The pharyngeal plexus of nerves vvill be identified and the bon 
of the pharyngeal eonstrietor muscles vvill be defined. The stylopharyngeus muscle and 
glossopharyngeal nerve vvill be identified. The eontents of the earotid sheath vvill be examir 
and eranial nerves IX, X, XI, and XII vvill be follovved from the base of the skull to their regio 
distribution. The sympathetie trunk vvill be studied. 

Disseetion instructions 

Muscles of the Pharyngeal Wall [G 787, 788; L 315, 316; N 67; R 
167; e 586, 588] 

. The eadaver should be in the supine position. Push the head anteroinferiorly and let 
ehin rest on the thorax. Use a probe to elean the buccopharyngeal faseia from the 
posterior surface of the pharynx. 

. Identify the inferior pharyngeal eonstrietor muscle . The anterior attaehments of t 
inferior pharyngeal eonstrietor muscle are the oblique line of the thyroid eartilage a 
the lateral surface of the erieoid eartilage (Fig. 7.68B ) . The posterior attaehment 
the inferior pharyngeal eonstrietor muscle isthe pharyngeal raphe (Fig. 7.68A ). 
Beginning near the thyroid eartilage, use blunt disseetion to elean the superior bordi 
the inferior pharyngeal eonstrietor muscle. 

. Identify the middle pharyngeal eonstrietor muscle . The anterior attaehments of th 
middle pharyngeal eonstrietor muscle are the greater horn of the hyoid bone and th( 
inferior portion of the stylohyoid ligament (Fig. 7.68B ). The posterior attaehment o1 
middle pharyngeal eonstrietor muscle is the pharyngeal raphe. Note that the inferioi 


of the middle pharyngeal eonstrietor muscle lies deep to the inferior pharyngeal 
eonstrietor muscle. Use blunt disseetion to elean the superior border of the middle 
pharyngeal eonstrietor muscle. 

Superior to the middle pharyngeal eonstrietor muscle, identify the superior pharyne 
eonstrietor muscle . The anterior attaehment of the superior pharyngeal eonstrietot 
muscle isthe pterygomandibular raphe and its posterior attaehments are the phary 
raphe and pharyngeal tubercle of the oeeipital bone (Fig. 7.68A ). Note that the inf 
part of the superior pharyngeal eonstrietor muscle lies deep to the middle pharynge; 
eonstrietor muscle. 

Use blunt disseetion to define the superior border of the superior pharyngeal eonstri 
muscle. The pharyngobasilar faseia is the dense eonneetive tissue membrane that 
attaehes the superior edge of the superior eonstrietor to the base of the skull. 
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Figure 7.68. Muscles of the pharynx. A. Posterior view. B. Lateral view. 
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The stylopharyngeus muscle is attaehed to the medial surface of the styloid proees: 
superiorly and to the inner aspeet of the pharyngeal wall inferiorly. It enters the 
pharyngeal wall by passing between the superior and middle pharyngeal eonstrietor 















muscles (Fig. 7.68A ). The stylopharyngeus muscle is innervated by the glossopharyni 
nerve (IX). 

To find the stylopharyngeus muscle, first palpate the greater horn of the hyoid bone 
finger's width above the greater horn of the hyoid bone, use blunt disseetion to find 
stylopharyngeus muscle where it passes between the superior pharyngeal eonstrietor 
muscle and the middle pharyngeal eonstrietor muscle. 

Use a probe to elean the posterior and lateral surfaces of the stylopharyngeus muscl 
Identify the glossopharyngeal nerve (IX) that erosses the posterior and lateral sorfai 
the stylopharyngeus muscle to enter the pharynx (Fig. 7.69A ) . [G 786; L 316; N T. 
165; e 589] 

Examine the inferior part of the inferior eonstrietor muscle (Fig. 7.69B ). Note that 1 
most inferior fibers of the inferior eonstrietor muscle are continuous with the circulc 
fibers of the esophagus. 

Identify the pharyngeal plexus of nerves (Fig. 7.69A ). The pharyngeal plexus is loe; 
on the posterolateral aspeet of the pharynx. Note that the pharyngeal plexus receiv( 
branehes from the: 

o Glossopharyngeal nerve à€" sensory to the pharyngeal mucosa 
o Vagus nerve à€" motor to the pharyngeal eonstrietor muscles 
o Superior eervieal sympathetie ganglion à€" vasomotor 

Identify the eontents of the earotid sheath from the posterior view (Fig. 7.69A ). Fc 
the internal earotid artery superiorly as far as possible. Note that the internal j ugulc 
vein is lateral to the internal earotid artery. 

Identify the glossopharyngeal nerve (IX), vagus nerve (X) , and aeeessory nerve (> 

where they exit the j ugular foramen medial to the internal j ugular vein (Fig. 7.69A ) 

o Glossopharyngeal nerve (IX) à€" passes between the internal and external 
earotid arteries as it approaehes the stylopharyngeus muscle. 

o Vagusnerve à€" lies posterior to the internal earotid artery and internal jug 
vein in the earotid sheath. Traee the vagus nerve from the base of the skull 1 


thorax. The superìor 
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laryngeal nerve arisesfrom the vagus nerve about 2.5 cm inferior to the bas 
the skull. Traee the branehes of the superior laryngeal nerve to the larynx (F 
7.69B ). The pharyngeal braneh of the vagus nerve arises near the base of t 
skull. Follovv the pharyngeal braneh to the pharyngeal plexus. 
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Figure 7.69. Nerves and vessels related to the pharyngeal vvall. A. Posterior 
B. Lateral vievv. 


o Aeeessory nerve (XI) à€" usually passes betvveen the internal jugular vein ar 
internal earotid artery to reaeh the deep surface of the sternoeleidomastoid 
muscle (Fig. 7.69A). 

Identify the hypoglossal nerve (XII) in the submandibular triangle and follovv it 
posteriorly and superiorly as far as the base of the skull (Fig. 7.69B ). Note that the 
hypoglossal nerve passes lateral to the internal and external earotid arteries. 

On the right side of the eadaver, verify that the superior eervieal sympathetie gang 
and the sympathetie trunk are posterior and medial to the earotid sheath (Fig. 7.69 















Identify the internal earotid nerve that passes from the soperior end of the soperior 
eervieal ganglion to the internal earotid artery. 


Biseetion of the Head 

• Use a sealpel to cut the posterior wall of the pharynx in the midline. Start at the sof 
end of the esophagus and cut through the pharyngeal raphe up to the pharyngeal 
tubercle [L 317] . 

• Use a sealpel to divide the uvula and the soft palate in the median plane. 

• Turn the speeimen and use a sealpel to cut through the upper lip in the midline. 

. The skull must be sawed just lateral to the median plane. The nasal septum may not 
in the median plane, so you must examine eaeh nasal eavity and deeide on which sie 
saw cut should be made in order to avoid the nasal septum. 

. On the ehosen side, use a sealpel to cut through the eartilages of the external nose 
parallel to the nasal septum. 

. Examine a skull and study the bones through which you must cut: 

o Nasal bone and frontal bone 
o eribriform plate of the ethmoid bone 

o Body of the sphenoid bone 
o Hard palate 

o Basilar part of the oeeipital bone as far as the foramen magnum 

. Saw through the skull from superior to inferior. Begin lateral to the erista galli (the : 
of the saw blade should touch the erista galli) and keep the blade elose to the nasal 
septum. Cut through the nasal and frontal bones, ethmoid bone, body of the spheno 
dorsum sellae, basilar part of the oeeipital bone, and hard palate. Stop when the sai 
passed into the foramen magnum. Do not cut the tongue or mandible at this time. 

. The two superior halves of the head should separate from eaeh other. The tongue sh 
be exposed. 


Internal Aspeet of the Pharynx [G 808; L 318, 319; N 63; R 155; 
587] 


. The lumen of the pharynx communicates anteriorly with three eavities: nose, mouth 
larynx (Fig. 7.70 ) . Identify the parts of the pharynx: nasopharynx , oropharynx , ; 
laryngopharynx . 

• The nasopharynx lies posterior to the nose and superior to the soft palate (Fig. 7.7C 
Identify the posterior nasal apertore (ehoana ) that is the transition region from th^ 
nasal eavity to the nasopharynx. The ehoanae of the two sides are separated by the 
posterior end of the nasal septum. [G 794; L 318; N 64; C 560, 561] 

• On the lateral wall of the nasopharynx, identify the opening of the pharyngotympai 
tube (auditory tube, eustachian tube). 

• Superior to the opening of the pharyngotympanie tube, identify the torus tubarius , 
which is the eartilage of the pharyngotympanie tube that is eovered by mucosa (Fig. 
). The salpingopharyngeal fold extends posteroinferiorly from the torus tubarius. 

• Superior and posterior to the torus tubarius, identify the pharyngeal reeess . The 
pharyngeal tonsil (adenoid) is loeated in the mucous membrane above the pharynge 
reeess. 

• The oropharynx lies posterior to the oral eavity. It is bounded superiorly by the soft 
palate and extends inferiorly to the level of the epiglottis (Fig. 7.70 ). 

• In the oropharynx, identify the palatoglossal fold . The palatoglossal fold forms a di' 
line between the oral eavity and the oropharynx. The transitional region between th 
right and left palatoglossal folds is ealled the fauces . 
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• Identify the palatopharyngeal fold , which is posterior to the palatoglossal fold. The 
palatopharyngeal fold deseends along the lateral wall of the oropharynx. Between tf 
palatoglossal fold and the palatopharyngeal fold isthe palatine tonsil . Use a mirror 
identify the palatine tonsil on yourself. 
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Figure 7.70. Regions of the pharynx. 


. The laryngopharynx lies posterior to the larynx. This portion of the pharynx extendE 
from the hyoid bone to the lower border of the erieoid eartilage (Fig. 7.70 ). [G 790 

317, 318; N 66; R 163; C 590] 

. In the midline of the laryngopharynx, identify the epiglottis and the inlet (aditus) O' 
larynx . Farther inferiorly, identify the piriform reeess , which is lateral to the midl 
The borders of the piriform reeess are: 

o Medial à€" larynx 

o Lateral à€" thyroid eartilage 

o Posterior à€" inferior pharyngeal eonstrietor muscle 


eiinieal eorrelation 























Adenoids 

Enlarged pharyngeal tonsils are ealled adenoids. Adenoids obstroet the flow o 
from the nose throogh the nasopharynx, making mouth breathing neeessary. 

Disseetion Review 

. Revievv the attaehments, innervation, and aetion of the pharyngeal eonstrietor musc 

• Use a textbook deseription and the eadaver to revievv the pharyngeal plexus. 

• Traee eaeh of the follovving eranial nerves from the posterior eranial fossa to its are; 
distribution: glossopharyngeal (IX), vagus (X), aeeessory (XI), and hypoglossal (XII). 

• Revievv the relationships of the eontents of the earotid sheath. 

. Revievv the boundaries and eontents of eaeh part of the pharynx. 


Nose and Nasal Gavity 
Disseetion Overview 

There are tvvo nasal eavities: Right and left. The nostril (naris) is the anterior entranee to tl’ 
nasal eavity. Posteriorly, the nasal eavity opens into the nasopharynx through the ehoana. T 
nasal eavity is lined by mucosa that is attaehed direetly to bones and eartilages. The bones > 
eartilages give the vvalls of the nasal eavity their eharaeteristie contours. The superior one-t 
of the nasal mucosa is olfaetory in nature and the remainder is respiratory in nature. The na 
mucosa is highly vascular and eapable of engorgement. 

The order of disseetion vvill be as follovvs: The nose and nasal eartilages vvill be studied. The 
nasal septum vvill be examined and removed. The features of the lateral nasal vvall vvill be 
studied. The openings of the paranasal sinuses vvill be identified. The maxillary sinus vvill be 
opened and examined. 

Skeleton of the Nasal Gavity 

In an anterior vievv of the skull, identify (Fig. 7.71 ) : [G 611; L 298; IM 2; R 22; C 514] 
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Figure 7.71. Skeleton of the nasal region. 


• Nasal bone 

• Laerimal bone 

• Maxilla 


o Frontal proeess 
o Anterior nasal aperture 
o Anterior nasal spine 


Nasal septum à€" bony part 




. Middle nasal eoneha à€" part of the ethmoid bone 

• Inferior nasal eoneha 


Frontai bone 
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Figure 7.72. Skeleton of the lateral wall of the right nasal eavity. 


Use an illostration to identify the bony featores of the lateral nasal wall (Fig. 7.72 ) : [G 69 
337; N 38; R 48; C 559] 

• Ethmoid bone 

o eribriform plate 
o Superior nasal eoneha 
o Middle nasal eoneha 

• Laerimal bone 

• Inferior nasal eoneha 


Maxilla 








o 


Palatine proeess 


o ineisive eanal 

• Sphenoid bone 

o Opening of the sphenoidal sinus 
o Sphenoidal sinus 
o Body 

o Medial plate of the pterygoid proeess 
o Lateral plate of the pterygoid proeess 

• Palatine bone 

o Perpendicular plate 
o Horizontal plate 

• Sphenopalatine foramen 


Disseetion instructions 

External Nose [G 690; N 36; R 49; C 558] 

• On the eadaver, palpate the nasal bone. Inferior to the nasal bone palpate the later 
nasal eartilage (Fig. 7.73 ) . The lateral nasal eartilage gives shape to the bridge of 
nose. 

• The lateral nasal eartilage is an extension of the septal eartilage . The septal eartila 
separates the right and left nasal eavities and forms the anterior part of the nasal 
septum. 
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. Lateral to the septal eartilage isthe alar eartilage (Fig. 7.73 ). The alar eartilage gi\ 
shape to the nostril. 



Nostríl 

Figure 7.73. Gartilages of the external nose. 


Nasal Gavity 

• The boundaries of the nasal eavity are: 

o Roof à€" a narrovv region boonded by the nasal septum and by parts of three 
other bones: nasal bone, eribriform plate of ethmoid bone, and sphenoid bor 

o Floor à€" palatine proeess of the maxilla and horizontal plate of the palatint 
bone 

o Medial wall à€" nasal septum 

o Lateral wall à€" maxilla, laerimal bone, ethmoid bone, inferior nasal eoneha 
perpendicular plate of the palatine bone 

. In the eadaver, observe that the bones and eartilages of the nasal eavity are obscure 
the mucosa that eovers them. The vessels and nerves of the nasal eavity are eontain 
vvithin this mucosa. 


Nasal Septum [G 691; L 336, 340; N 39; R 143; C 560] 


. Examine the half of the head that eontains the nasal septum . Strip the mucosa 
eompletely off of the nasal septum and identify the perpendicular plate of the ethi 
bone , vomer , and septal eartilage (Fig. 7.74 ) . 

• Use a probe and foreeps to remove the bony and cartilaginous parts of the nasal sep 
Leave intaet the mucosa that lines the other side of the nasal septum. In the mucosí 
the nasal septum, identify the nasopalatine nerve and the sphenopalatine artery (I 
7.75 ) . Note that the nasopalatine nerve and the sphenopalatine artery pass diagon 
down the nasal septum from the sphenopalatine foramen to the ineisive eanal. In 
addition to the nasal septum, the nasopalatine nerve and sphenopalatine artery supi 
portion of the oral mucosa that eovers the hard palate. 
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Figure 7.74. Left side of the nasal septum. 


• Note that the mucosa near the eribriform plate is the olfaetory area (Fig. 7.75 ). Th 
olfaetory area also extends down the lateral wall of the nasal eavity for a short diste 


Lateral Wall of the Nasal Gavity [G 694, 695; L 338, 340; N 37; I 



144, 145; C 560] 


. Remove the mucosa and remnants of the nasal septum. 

• Inspeet the lateral wall of the nasal eavity (Fig. 7.76 ) . Identify: 


o Sphenoethmoidal reeess à€" above the superior eoneha 

o Soperior eoneha 


Anterior ethmoidal nerve (VI) 



ineisive eanal 


Figure 7.75. Nerve and arterial supply to the mucosa of the nasal septum. L( 
side of septum is shown. 
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o Superior meatus à€" inferior to the superior eoneha 









Vestibule 


Mídeile mealus 
Inferior meatus 


Opening of the 
pharvngotympanie tube 


Figure 7.76. Conchae and meatoses of the lateral wall of the right nasal eav 


Frontal sinos 


Sphenoelhmoidal reeess 

Sphenoìdal sinus 


o Middle eoneha 

o Middle meatus à€" inferior to the middle eoneha 

o Inferior eoneha 

o Inferior meatus à€" inferior to the inferior eoneha 

o Vestibule à€" the area soperior to the nostril and anterior to the inferior me 
o Atrium à€" the area soperior to the vestibole and anterior to the middle me 

Use seissors to remove the inferior eoneha . Use a probe and foreeps to remove the 
mucosa from the lateral wall of the inferior meatus. Identify the opening of the 

nasolaerimal duct (Fig. 7.77 ) . 

Use seissors to remove the middle eoneha . In the middle meatus identify a curved s 
the semilunar hiatus (hiatus semilunaris) (Fig. 7.77 ). Posterior to the curvature of 
semilunar hiatus, identify the ethmoidal bulla (bulla ethmoidalis) . 

VVithin the semilunar hiatus, identify (Fig. 7.77 ): 







o Opening of the frontal sinus 
o Opening of the anterior ethmoidal eells 
o Opening of the maxillary sinus 

Identify the opening of the middle ethmoidal eells on the summit of the ethmoidal 
bulla. 

Identify the opening of the posterior ethmoidal eells in the superior meatus. 

Identify the openingof the sphenoidal sinus in the sphenoethmoidal reeess. 

Examine the sphenoidal sinus (Fig. 7.77 ). The sphenoidal sinus is a paired structur€ 
is lined by mucosa that is continuous with the mucosa of the nasal eavity. Note that 
sphenoidal sinus lies direetly inferior to the hypophyseal fossa and pituitary gland. [( 

698; L 336; N 48; R 144; C 564] 

P.244 

Note that the ethmoidal eells are loeated between the nasal eavity and the orbit (F 
7.78 and 7.79 ). The ethmoidal eells may be observed from the superior perspectiv( 
reviewing the disseetion of the orbit that was eompleted previously. 
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Figure 7.77. Openings in the lateral wall of the right nasal eavity. 
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The maxillary sinus is a three-sided pyramid with an average adult eapaeity of 15 m 
Observe an illustration of a eoronal seetion through the maxillary sinus and note the 





follovving (Fig. 7.79 ): 


o The roof of the maxillary sinus is the floor of the orbit and the infraorbital ni 
innervates the mucosa of the sinus. 

o The floor of the maxillary sinus is the alveolar proeess of the maxilla. 
o The opening of the maxillary sinus is near its roof. 
o The roots of the maxillary teeth may projeet into the maxillary sinus. 


eiinieal eorrelation 
Sphenoidal Sinus 

Surgical approaehes to the pituitary gland take advantage of the faet that the 
sphenoidal sinus and nasal eavity provide a direet approaeh. 

eiinieal Gorrelation 
Maxillary Sinus 

When the head is in the upright position, the maxillary sinus eannot drain. If 
infeetions of the maxillary sinus persist, an opening is surgically ereated throi 
the inferior meatus near the floor of the maxillary sinus to promote drainage. 

When the roots of maxillary teeth projeet into the maxillary sinus, they are 
eovered only by mucosa. During extraction of a maxillary molar or premolar 
tooth, the mucosa superior to the projeeting root may be torn. As a result, a 
fistula may be formed betvveen the oral eavity and the maxillary sinus. 
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Fjgure 7.78. Paranasal sinuses, superior view. 
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Figure 7.79. Goronal seetion through the maxillary sinus 


Disseetion Review 

. Use an illustration and the disseeted speeimen to review the features of the lateral 
of the nasal eavity. 








Revievv the relationship of the paranasal sinoses to the orbit, anterior eranial fossa, 
nasal eavity. 

Revievv the drainage point of eaeh paranasal sinus. 


Hard Palate and Soft Palate 
Disseetion Overview 

The palate forms the floor of the nasal eavity and the roof of the oral eavity. The palate eot 
of tvvo portions: the hard palate forms the anterior tvvo-thirds and the soft palate constitut 
the posterior one-third. The palate is eovered by nasal mucosa on its superior surface and o 
mucosa on its inferior surface. Numerous mucous glands (palatine glands ) are present on tf 
oral surface of the palate. 

The order of disseetion vvill be as follovvs: The mucosal folds of the inner pharyngeal vvall vvi 
revievved. The mucosa vvill be stripped from the inner surface of the pharynx and the muscl( 
that constitute the inner longitudinal muscle layer vvill be examined. Muscles that move the 
palate vvill then be studied. The nerves and blood vessels of the palate vvill be identified. J\ 
palatine eanal and pterygopalatine fossa vvill be disseeted from the medial aspeet. The 
pterygopalatine ganglion vvill be disseeted. The nerves and vessels of the nasal eavity and p; 
vvill be summarized. 
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Skeleton of the Palate 

Refer to a skull. From an inferior vievv, identify (Fig. 7.80 ) : [G 682; L 301; N 8; R 45; C 5 

• Maxilla 


o ineisive foramen 
o Alveolar proeess 
o Palatine proeess 


Palatine bone 


o Horizontal plate 
o Greater palatine foramen 
o Lesser palatine foramina 
o Posterior nasal spine 

• Sphenoid bone 

o Hamulus of the medial plate of the pterygoid proeess 
o Medial plate of the pterygoid proeess 
o Lateral plate of the pterygoid proeess 
o Seaphoid fossa 
o Pterygoid eanal 

In the infratemporal fossa, identify (Fig. 7.81 ) : [G 665; L 327; N 4; C 541] 

• Inferior orbital fissure 

• Sphenopalatine foramen 

• Pterygopalatine fossa 

• Pterygomaxillary fissure 


Maxilla; 
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Figure 7.80. Skeleton of the palate, inferior view. 
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Fjgure 7.81. Entry to the pterygopalatine fossa and nasal eavity from the infratemporal fos: 


Disseetion instructions 
Soft Palate 

. Revievv the moeosal featores of the inner pharyngeal vvall (Flg. 7.82 ) : [G 794, 795 
318, 319; N 64; R 144; C 567] 

o Torus tubarlus 

o Opening of the pharyngotympanie tube 
o Salpingopalatine fold 
o Torus Levatorius 
o Salpingopharyngeal fold 


Palaiine glands 



Infenor 

eoneha 


Torus levaioíiijs 


Salpingopharyngeal íold 


Palatoglossal fold 


Palatopliaryngeal fold 
Palatine lonsil 


Tonsillar branefi of faeial artery 


Figure 7.82. Mucosal folds in the pharynx. 
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o Palatoglossal fold 
o Palatopharyngeal fold 

Examine the edge of the soft palate where it is cut in the sagittal plane and observe 
7.82 ): 

o The thiekness of the soft palate is partly due to the presenee of palatine glar 

o The strength of the soft palate is due to the palatine aponeurosis. 

o The mobility of the soft palate is due to muscles that attaeh to its posterior l 
thirds. 

Remove the mucosa from the palatopharyngeal fold and identify the palatopharyng( 
muscle (Fig. 7.83 ) . The superior attaehments of the palatopharyngeus muscle are 








hard palate and palatine aponeurosis and its inferior attaehments are the thyroid 
eartilage and pharyngeal wall. The palatopharyngeus muscle elevates the larynx dur 
swallowing. 

Remove the mucosa from the salpingopharyngeal fold and identify the 
salpingopharyngeusmuscle (Fig. 7.83 ). The superior attaehment of the 
salpingopharyngeus muscle is the eartilage of the pharyngotympanie tube. Its distal 
attaehments and aetion are the same as the palatopharyngeus muscle, with which it 
blends. Note that the palatopharyngeus and salpingopharyngeus muscles contribute 
the inner longitudinal muscle layer of the pharynx. 
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Figure 7.83. Muscles of the pharyngeal wall, internal view. Bed of the palatine tons 
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Remove the remaining mucosa from the inner surface of the nasopharynx and 


















oropharynx. Identify the stylopharyngeus muscle , which enters the pharynx betwe( 
the soperior and middle pharyngeal eonstrietor moseles (Fig. 7.83 ). The stylopharyn 
muscle lies anterior and parallel to the palatopharyngeus and salpingopharyngeus 
muscles, and all three blend near their inferior ends. 

The gap between the superior border of the superior pharyngeal eonstrietor muscle 
the base of the skull is elosed by the pharyngobasìlar faseia . Passing through this g; 

are the pharyngotympanie tube and the levator veli palatini muscle (Fig. 7.83 ). 

The pharyngotympanie tube (auditory tube) eonneets the nasopharynx to the tymp 
eavity. The part of the pharyngotympanie tube that is elosest to the pharynx is 
cartilaginous (approximately two-thirds of its length) and the part that is elosest to 1 
middle ear passes through the temporal bone. 

Remove the mucosa from the torus levatorius and identify the levator veli palatini 
muscle (Fig. 7.83 ). The superior attaehments of the levator veli palatini muscle are 
eartilage of the pharyngotympanie tube and the adjaeent part of the temporal bone 
distal attaehment isthe palatine aponeurosis. The levator veli palatini muscle eleva 
the soft palate. 

Remove the mucosa from the posterior border of the medial plate of the pterygoid 
proeess (Fig. 7.83 ). Identify the tensor veli palatini muscle , which lies lateral to t 
medial plate. The superior attaehment of the tensor veli palatini muscle is the seapl 
fossa . The belly of the tensor veli palatini muscle is loeated between the medial an 
lateral plates of the pterygoid proeess. Its tendon turns medially around the hamulu 
the medial pterygoid plate and forms the palatine aponeurosis . The tensor veli pa 
muscle tenses the soft palate. Palpate the hamulus and find the tendon of the tenso 
palatini muscle. 

Five muscles of the soft palate and pharynx are innervated by the vagus nerve (X) vi 
pharyngeal plexus: salpingopharyngeus, levatorveli palatini, palatoglossus, 
palatopharyngeus, and musculus uvulae. The tensor veli palatini muscle is innervate 
the mandibular division of the trigeminal nerve (V 3 ). 

To remove the mucosa from the hard palate, use a probe to raise the mucosa on the 
inferior surface of the hard palate where it was cut during head biseetion. 
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Grasp the mucosa with foreeps or a hemostat and use blunt disseetion to peel it fror 


medial to lateral. Detaeh the mucosa along the medial side of the alveolar proeess e 
maxilla. [G 683; N 52; R 147; C 567] 

• Identify the greater palatine nerve and vessels where they emerge from the greate 
palatine foramen (Fig. 7.84 ) . Use blunt disseetion to follow the greater palatine n 
anteriorly. Note that the nasopalatine nerve supplies the mucosa over the anterior 
of the hard palate (Fig. 7.84 ). 

• Posterior to the greater palatine nerve, identify the lesser palatine nerve and use b 
disseetion to follow it to the soft palate. 


Tonsillar Bed [G 796; L 318; N 64; R 147; C 567] 

. Identify the palatine tonsil (Fig. 7.82 ). In older individuals, the palatine tonsil may 
inconspicuous or may have been surgically removed. When present, the palatine ton 
loeated in the tonsillar bed . The boundaries of the tonsillar bed are: 

o Anterior à€" palatoglossal fold 
o Posterior à€" palatopharyngeal fold 

o Lateral à€" superior pharyngeal eonstrietor muscle 

• If the eadaver has a palatine tonsil, use blunt disseetion to remove it (Fig. 7.82 ). Se 
the tonsil and observe the erypts that extend into its surface. 
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Figure 7.84. Nerves of the hard and soft palate. 


• Use blunt disseetion to remove the mucosa from the palatoglossal fold and identify t 
palatoglossus muscle , which lies within the fold. The superior attaehment of the 
palatoglossus muscle is the palatine aponeurosis and its inferior attaehment is the le 
side of the tongue. The palatoglossus muscle elevates the tongue and depresses the 
palate. 

• The glossopharyngeal nerve (IX) passes between the superior and the middle pharyi 
eonstrietor muscles to enter the tonsillar bed. Remove the mucosa from the tonsillai 
and observe the glossopharyngeal nerve (Fig. 7.83 ). The glossopharyngeal nerve 
innervates the mucosa of the posterior one-third of the tongue and the posterior wa 
the pharynx. 


Sphenopalatine Foramen and Pterygopalatine Fossa [G 683; L 3^ 




N 42; R 147; C 563] 


. Do not disseet the arterial netvvork of the lateral nasal vvall, but use an illustration t 
study the follovving branehes of the sphenopalatine artery : [G 693; L 340; N 41; R 
e 562] 

o Posterior lateral nasal artery à€" to the lateral nasal vvall 
o Posterior septal braneh à€" to the nasal septum 

. Remove the mucosa from the posterior part of the lateral nasal vvall. 

. Use a probe to loeate the sphenopalatine foramen (Fig. 7.85 ) . Insert a probe into 
sphenopalatine foramen and direet it inferiorly tovvard the greater palatine foramen 
the probe medially to break the medial vvall of the greater palatine eanal. 

. Identlfy the greater palatine nerve , the lesser palatine nerve , and the deseendin 
palatine artery in the greater palatine eanal (Fig. 7.86 ) . The 
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deseending palatine artery is one of the terminal branehes of the maxillary artery. 

9i inof'irtr r*nnnhíì 
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Figure 7.85. Skeleton of the right lateral nasal vvall. 
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Figure 7.86. Nerve and arterial supply to the mucosa of the lateral wall of the nasal 
eavity. Pterygopalatine ganglion. 


At the inferior end of the greater palatine eanal, use a fine probe or needle to sepai 
the nerves and vessels. Note that the deseending palatine artery divides to give rise 

the greater palatine artery and the lesser palatine artery (Fig. 7.86 ). 

Plaee the fine probe between the greater palatine nerve and the lesser palatine ner 
and slide it superiorly until it stops. This isthe inferior extent of the pterygopalatin 
ganglion (Fig. 7.86 ). The pterygopalatine ganglion is the loeation for synapse of 
preganglionie axons of the faeial nerve (VII) that course first in the greater petrosal 
and then in the nerve of the pterygoid eanal. Postganglionie axons that arise in the 
pterygopalatine ganglion distribute with branehes of the maxillary division of the 
trigeminal nerve (V^ ). The pterygopalatine ganglion stimulates seeretion from the 
mucosa of the nasal eavity, paranasal sinuses, nasopharynx, roof of the mouth, and í 
palate. The pterygopalatine ganglion also stimulates the laerimal gland. 












. The nerve of the pterygoid eanal entersthe pterygopalatine fossa from posteriorly. 
find it, remove the mucosa from the floor of the sphenoidal sinus. Frequently a ridg( 
the floor of the sphenoidal sinus marks the loeation of the pterygoid eanal (Fig. 7.86 
Use a probe to break open the pterygoid eanal and identify the nerve of the pterygo 
eanal. 

. Follovv the nerve of the pterygoid eanal anteriorly tovvard the pterygopalatine gangli 
The nerve of the pterygoid eanal eontains preganglionie parasympathetie axonsfrorr 
greater petrosal nerve and postganglionie sympathetie axonsfrom the deep petrosal 
nerve. 

. Turn the speeimen and approaeh it from the lateral aspeet. Deep in the infratempoi 
fossa , identify: [G 669; L 330; N 69; R 80; C 512] 

o Maxillary artery à€" courses deeply tovvard the pterygomaxillary fissure. Neé 
pterygomaxillary fissure the maxillary artery gives rise to the: 

> Sphenopalatine artery à€" passes through the pterygopalatine fossa 
then through the sphenopalatine foramen to enter the nasal eavity 

> Deseending palatine artery à€" entersthe greater palatine eanal vvh 
vvas disseeted from the medial side 

> Infraorbital artery à€" passes through the inferior orbital fissure to € 
the infraorbital eanal and emerge on the faee at the infraorbital fora 

> Maxillary division of the trigeminal nerve (V^ ) à€" courses from thí 
foramen rotundum to the inferior orbital fissure. The maxillary divisii 
passes through the pterygopalatine fossa and gives off pterygopalatin 
branehesthat vvill form the greater and lesser palatine nerves. 


Disseetion Review 

. Use the disseeted speeimen and an illustration to reconstruct the branehing pattern 
the maxillary division of the trigeminal nerve. Use a skull and the disseeted speeime 
follovv the maxillary division from the trigeminal ganglion through the foramen rotur 


pterygopalatine fossa, and inferior orbital fissore to the infraorbital groove. 

• Revievv the distribotion of the follovving branehes of the maxillary division of the 
trigeminal nerve: greater palatine, lesser palatine, nasopalatine, and infraorbital ne 

. Return to the earotid triangle of the neek and follovv the external earotid artery 
superiorly into the infratemporal fossa. Revievv the origin of the maxillary artery ane 
course through the infratemporal fossa. Revievv all branehes of the maxillary artery 
you disseeted previously. Use an illustration to revievv the terminal branehes of the 
maxillary artery (posterior superior alveolar, infraorbital, deseending palatine, and 
sphenopalatine) and use the disseeted speeimen to revievv these branehes vvhere yoi 
have disseeted them. 
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. Revievv the muscles that move the soft palate. State their attaehments and aetions. 

. Revievv the pharyngeal vvall, plaeing the pharyngeal eonstrietor muscles and the mus 
of the soft palate into the eorreet muscle layers (inner longitudinal or outer circular 

. Revievv the pharyngeal plexus on the posterior surface of the pharynx and reeall its i 
in innervation of the pharyngeal mucosa and the muscles of the pharynx and soft pal 

. Use the disseeted speeimen and an illustration to revievv the course of the 
glossopharyngeal nerve from the j ugular foramen to the posterior one-third of the 
tongue. 


Oral Region 
Disseetion Overview 

The oral region includes the oral eavity and its eontents (teeth, gums, and tongue), the pal 
and the part of the oropharynx that eontains the palatine tonsils. The palate and palatine ti 
have been disseeted previously. The oral eavity eonsists of: 

. Oral vestibole à€" bounded externally by the lips and eheeks and internally by the t 
and gums. 

. Oral eavity proper à€" the area betvveen the alveolar arehes and teeth. The largest 



eontent of the oral eavity proper is the tongue. 


The order of disseetion will be as follows: The superficial features of the oral region will be 
examined on a living person. On the eadaver, the tongue will be inspeeted and the tongue a 
mandible will be biseeted in the midline. The intrinsie muscles of the tongue will be inspeet 
The sublingual region will be studied and the disseetion of the deep part of the submandibu 
gland will be eompleted. Finally, the extrinsic muscles of the tongue will be studied. 

Surface Anatomy of the Oral Vestibule [L 333; N 51; C 566] 

Use a mirror to examine your mouth and a elean finger to palpate the following structures 
through the mucosa that linesthe oral vestibule: 

• Maxilla 


o Alveolar proeess 

o Anterior sorfaee (above the alveolar proeess) 

o Infratemporal sorfaee 

• Mandible 

o Alveolar proeess 

o eoronoid proeess and the tendon of the temporalis muscle 

. Masseter muscle à€" best palpated when the teeth are elenehed 

• Communication betvveen the oral vestibule and the oral eavity proper d€" posteri 
the third molar tooth 

Turn down your lower lip and lift your upper lip. Identify the frenulum in the midline of eae 
lip. 

Examine the inner surface of your eheek. Identify the opening of the parotid duct loeated 
lateral to the seeond maxillary molar tooth. 


Surface Anatomy of the Oral Gavity Proper 

Observe the borders of your oral eavity: 

• Lateral and anterior à€" the teeth and gums 

• Superior à€" the hard palate 

• Inferior à€" the mucosa eovering the tongue and sublingual area 

• Posterior à€" the palatoglossal folds (right and left) 

In your oral eavity, identify: 

• Tongue 

o Body 
o Apex 

o Mediansulcus 

• Sublingual area 

o Frenulum of the tongue (sublingual frenulum) 
o Sublingual fold (pliea sublingualis) 
o Sublingual caruncle 

o Opening of submandibular duct á€“ on the sublingual caruncle 
o Deep lingual veins à€" seen on either side of the frenulum of the tongue 

Disseetion instructions 

Tongue [G 676; L 334; N 58; R 149; C 575] 


inspeet the tongue in the eadaver speeimen. Identify (Fig. 7.87 ) : 


o Root à€" the posterior one-third 
o Body à€" the anterior two-thirds 

o Apex 
o Dorsum 

■ Terminal sulcus (sulcusterminalis) à€" dividesthe anterior two-thir 
from the posterior one-third 

■ Lingual tonsil à€" posterior to the terminal sulcus 

■ Foramen cecum à€" in the midline at the point of the terminal sulcu 

> Median sulcus 

> Lingual papillae à€" four types: vallate, filiform, fungiform, and folié 

Note that the body of the tongue lies horizontally in the oral eavity and the root of 
tongue lies more vertieally. The root of the tongue constitutes the lower part of the 
anterior boundary of the oropharynx. 
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At the root of the tongue (Fig. 7.87 ), identify: 

o Median glossoepiglottie fold à€" a midline fold of mucosa between the dorsi 
the tongue and the epiglottis 


Median glossoepiglottie íold Epiglottis 
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glossoepiglottie fold 
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Figure 7.87. Dorsum of the tongue. 


o Lateral glossoepiglottie fold à€" betvveen the dorsum of the tongue and the 
lateral border of the epiglottis 

o Epiglottie vallecula à€" a depression betvveen median and lateral glossoepig 
folds 


Biseetion of the Mandibie and Fioor of the Mouth 

• Use a nevv sealpel blade. Turn the speeimen to expose the submental triangle. 

. Use the sealpel to cut the mylohyoid muscles along their median raphe. Use a probi 
separate the mylohyoid musclesfrom deeper structures. 

• Identify the geniohyoid muscle , vvhieh is deep to the mylohyoid muscle. The anteri 














attaehment of the geniohyoid muscle isthe inferior mental spine of the mandible ar 
posterior attaehment is the body of the hyoid bone. The geniohyoid muscle pulls the 
hyoid bone anteriorly. 

• Use blunt disseetion to separate the geniohyoid muscles in the midline. Use a saw to 
through the mandible in the median plane. Do not allow the saw to pass between th^ 
genioglossus muscles on the deep side of the mandible. 

• Do not biseet the epiglottis, the hyoid bone, or the larynx at this time. Use a sealpel 
biseet the tongue in the median plane, beginning at the apex and proeeeding towar( 
epiglottis. Cut asfar inferiorly asthe hyoid bone. 


Sublingual Region [G 779; L 332; N 51; R 153; C 568] 

• On the seetioned surface of the tongue, identify the genioglossus muscle . The ante 
attaehment of the genioglossus muscle is the superior mental spine of the mandible 
its posterior attaehments are the hyoid bone and the tongue. The genioglossus musc 
protrudesthe tongue. The genioglossus muscle is innervated by the hypoglossal nerv 
(XII). 

• Use the eadaver speeimen to review the sublingual features that were identified in ^ 
oral eavity: 

o Frenulum of the tongue 
o Sublingual fold 
o Sublingual caruncle 
o Opening of the submandibular duct 

• Use a sealpel carefully to ineise the mucous membrane along the medial surface of t 
mandible. Start the ineision at the frenulum of the tongue and stop near the seeond 
mandibular molar tooth. Use a probe and foreeps to peel the mucosa medially. 

. Identify the sublingual gland immediately deep to the mucosa (Fig. 7.88 ) . The 
sublingual gland rests on the mylohyoid muscle. The sublingual gland has about 12 sf 
ducts that drain along the summit of the sublingual fold. 


Use a probe to disseet along the medial side of the sublingual gland and find the 
submandìbular duct (Fig. 7.88 ). Follovv the submandibular duct anteriorly to its op( 
on the sublingual caruncle. Use a probe to traee the submandibular duct posteriorly 

the deep part of the submandìbular 
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gland . Note that the deep part of the submandibular gland is loeated on the deep si 
the mylohyoid muscle. 
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Lingual n 
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Submandibular diiet 
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Glossopharyngeal n. (IX) 


Figure 7.88. Disseetion of the sublingual region (right side) 


Turn the speeimen to expose the infratemporal fossa. Find the lingual nerve and tra 
into the sublingual region. Observe that the lingual nerve passes lateral, inferior, an 
medial to the submandibular duct (Fig. 7.88 ). The lingual nerve has several branehe 
that supply the mucosa of the anterior tvvo-thirds of the tongue vvith general sensati 
and taste fibers. [G 779; L 332; N 61; R 153; C 573] 


Near the third mandibular molar tooth, identify the submandibular ganglion that is 















suspended belovv the lingual nerve. Read a textbook deseription of the parasympath 
function of the submandibular ganglion. 

Turn the speeimen so that the submandibular triangle is exposed. Find the hypoglos 
nerve (XII) and use a probe to traee it into the sublingual region. Note that the 
hypoglossal nerve passes betvveen the submandibular gland and the hyoglossus muscl 
(Fig. 7.88 ). Observe that both the hypoglossal nerve and the lingual nerve pass betv 
the hyoglossus muscle and the mylohyoid muscle to enter the sublingual region. The 
course of the hypoglossal nerve is inferior to the course of the lingual nerve. 

From the lateral perspeetive, define the attaehment of the mylohyoid muscle to the 
hyoid bone. Use seissorsto detaeh the mylohyoid muscle from the hyoid bone and re 
the muscle superiorly. 

Identify the hyoglossus muscle , vvhieh is deep to the mylohyoid muscle (Fig. 7.89 ) 
The inferior attaehments of the hyoglossus muscle are the body and greater horn of 
hyoid bone and its superior attaehment is the lateral side of the tongue. The hyogloí 
muscle depresses and retraets the tongue. 

Near the superior end of the hyoglossus muscle, identify the styloglossusmuscle (Fii 
7.89 ). The proximal attaehment of the styloglossus muscle is the styloid proeess ane 
distal attaehment is the lateral side of the tongue. The styloglossus muscle retraets 
tongue and dravvs it superiorly. [G 782; N 59] 

On one side only, make a transverse seetion through the body of the tongue. On the 
surface, note the intrinsie muscles of the tongue eonsisting of vertieal, transverse 
superior longitudinal , and inferior longitudinal groups of fibers . [G 679; L 333; I 
R 149; e 576] 

Return to the earotid triangle and loeate the lingual artery vvhere it arises from the 
external earotid artery (Fig. 7.89 ). Follovv the lingual artery until it passes medial t( 
hyoglossus muscle, vvhere its name ehanges to deep lingual artery . On the cut surfc 
the seetioned tongue, look for the lumen of the deep lingual artery. It is usually locc 
vvithin 5 mm of the inferior surface of the tongue. 

The intrinsie muscles of the tongue and the three extrinsic muscles of the tongue 
(styloglossus, genioglossus, and hyoglossus) are innervated by the hypoglossal nerve 



Figure 7.89. Blood supply to the tongue from a lateral view. 


eiinieal eorrelation 
Hypoglossal Nerve 

The genioglossus muscle protrudes the tongue. If one genioglossus muscle de 
not function (hypoglossal nerve dysfunction on that side), the tongue eannot 
protruded in the midline. The functional side of the tongue protrudes normall^ 
and the side with the dysfunctional nerve is protruded less or not at all. 
Therefore, in testing for hypoglossal nerve lesions, the protruded tongue devi 
toward the side of the nerve lesion. 
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Disseetion Review 

. Review the surface features of the tongue. 

• Review the innervation of the lingual mucosa. 

• Follow the submandibular duct from the submandibular triangle to the sublingual 









caruncle. 


• Traee the lingual nerve from the infratemporal fossa to the tongue. Note the relatio 
of the lingual nerve to the submanclibular cluct, hyoglossus muscle, and mylohyoid 
muscle. 

. Revievv the ehorda tympani and the role that it plays in sensory innervation of the te 
and parasympathetie innervation of the submandibular and sublingual glands. 

• Loeate the submandibular ganglion and state its function. 

• Traee the hypoglossal nerve from the base of the skull to the tongue, noting its 
relationships to arteriesand muscles. 

• Organize the muscles of the tongue into extrinsic and intrinsie groups. State the 
attaehments, innervation, and aetion of eaeh extrinsic muscle. 

. Use an illustration and the disseeted speeimen to revievv the origin and course of the 
faeial and lingual arteries. 


Larynx 

Disseetion Overview 

The larynx is eontained in the viseeral eompartment of the neek. The thyroid gland lies ante 
to it and the pharynx posterior to it. The larynx is the entranee to the airvvay and it eontain 
glottis , a valve that serves the dual function of eontrolling the airvvay and producing sound 
during phonation. The intrinsie muscles of the larynx eontrol the glottis. The extrinsic musc 
the larynx (infrahyoid muscles, suprahyoid muscles, and stylopharyngeus muscle) eontrol th( 
position of the larynx in the neek. Usually, the larynx is loeated at vertebral levels C3 to C6. 
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Fjgure 7.90. Gartilages of the larynx. 


Postehor View 


The order of disseetion will be as follows: lllostrations and models will be used to study the 
eartilages of the larynx. Disseetion of the larynx involves removal of the mucous membrane 
identifieation of the underlying muscles. First, the mucosa will be removed from the posteri 
part of the larynx to expose two intrinsie muscles. The left lamina of the thyroid eartilage v\ 
then be refleeted to expose the remaining intrinsie muscles. The larynx will be opened and 
mucosal features will be studied. Finally, the nerves to the larynx will be reviewed. 

Skeleton of the Larynx [G 798; L 320; N 77; R 158; C 598] 

The sleeleton of the larynx is responsible for maintaining a patent airway. It eonsists of a se 
of articulating eartilages that are united by membranes. Use an illustration and a model of 1 
larynx to study the eartilages and membranes (Fig. 7.90 ) . Identify: 

• Epiglottie eartilage à€" an unpaired, heart-shaped eartilage that lies posterior to th^ 
tongue and hyoid bone. The stalk of the epiglottie eartilage is attaehed within the a 
formed by the thyroid laminae. 

. Thyrohyoid membrane à€" eonneets the superior border of the thyroid eartilage to 
hyoid bone. When the suprahyoid and infrahyoid muscles move the hyoid bone, the I 










also moves. 


• Thyroid eartilage à€" formed by two laminae that are joined in the anterior midline 
form the laryngeal 

P.253 

prominenee . The soperior horn of the thyroid eartilage projeets soperiorly. The 
inferior horn of the thyroid eartilage artieolates with the erieoid eartilage throogh t 

erieothyroid joint. 

• erieoid eartilage à€" shaped like a ring (G. krikos , ring). Its lamina is a broad, flat, 
that is positioned posteriorly and its areh is loeated anteriorly. 

The arytenoid eartilages are loeated on the soperior border of the lamina of the erieoid 
eartilage. Eaeh arytenoid eartilage is pyramid-shaped and it artieolates with the erieoid eart 
throogh a synovial joint. Eaeh arytenoid eartilage has a muscular proeess for attaehment of 
intrinsie laryngeal moseles and a voeal proeess for attaehment of the voeal ligament. The 
arytenoid eartilages are eapable of several movements: 

• Tilting anteriorly and posteriorly 

• Sliding toward eaeh other (addoetion) 

. Sliding away from eaeh other (abdoetion) 

• Rotation 

Use an illostration to identify the voeal ligaments (Fig. 7.90 ). The posterior end of eaeh vo* 
ligament is attaehed to the voeal proeess of an arytenoid eartilage. The anterior end of eael 
voeal ligament is attaehed to the inner sorfaee of the thyroid eartilage at the angle formed 
the laminae. 

Disseetion instructions 


Intrinsie Musclesof the Larynx [G 802, 803; L 321á€"323; N 78; 
160; e 596, 597] 


Review the external featores of the larynx that have been disseeted previoosly: 


o 


Infrahyoid muscles: 


■ Sternohyoid muscle 

> Omohyoid muscle 

■ Sternothyroid muscle 

■ Thyrohyoid muscle 

o Suprahyoid muscles: 

> Geniohyoid 

> Mylohyoid 

> Stylohyoid 

> Digastrie 

o Internal braneh of the superior laryngeal nerve 
o Superior laryngeal artery 
o External braneh of the superior laryngeal nerve 

On the external surface of the larynx, identify the erieothyroid muscle . The inferio 
attaehment of the erieothyroid muscle is the lateral surface of the erieoid eartilage 
its superior attaehment is the inferior margin of the thyroid eartilage. The erieothyr 
muscle tilts the thyroid eartilage anteriorly, which lengthens the voeal fold. The 
erieothyroid muscle is innervated by the external braneh of the superior laryngeal n( 

To expose the posterior surface of the larynx, push the head forward and allow the ( 
to rest on the thoraeie wall. 

Open the posterior wall of the pharynx to expose the posterior surface of the larynx 
Palpate the lamina of the erieoid eartilage . Lateral to the lamina identify the pirif 
reeess. 

Use blunt disseetion to remove the mucosa from the piriform reeess. Immediately de 
to the mucosa identify the internal braneh of the superior laryngeal nerve and the 


inferior laryngeal nerve (Fig. 7.91) 


Use blunt disseetion to strip the mucosa from the lamina of the erieoid eartilage and 
expose the posterior erieoarytenoid muscle (Fig. 7.91 ). The inferior attaehment of 
posterior erieoarytenoid muscle is the posterior surface of the lamina of the erieoid 
eartilage and its superior attaehment is the muscular proeess of the arytenoid eartil; 
The posterior erieoarytenoid muscle causesthe arytenoid eartilage to rotate, movine 
voeal proeess laterally (abduction of the voeal folds). 

Superior to the posterior erieoarytenoid muscle, identify the arytenoid muscle (Fig. 
). The arytenoid muscle attaehesto both arytenoid eartilages. Observe that the aryt 
muscle has transverse fibers and oblique fibers . The arytenoid muscle slides the 
arytenoid eartilages together (adduction of the voeal folds). 

The erieothyroid joint is a synovial joint that is reinforeed by short ligaments. Obse 
that the recurrent laryngeal nerve enters the larynx by passing posterior to the 
erieothyroid joint. At this loeation the name of the recurrent laryngeal nerve ehange 

inferior laryngeal nerve . 

On the left side only, disarticulate the erieothyroid joint. Carefully cut the thyrohyo 
membrane. Use seissors to cut the left lamina of the thyroid eartilage j ust to the lef 
the midline. Refleet the thyroid lamina inferiorly. It should remain attaehed to the 
erieoid eartilage by the erieothyroid muscle. 

Deep to the thyroid lamina, identify the lateral erieoarytenoid muscle (Fig. 7.91 ). 
inferior attaehment of the lateral erieoarytenoid muscle is the areh of the erieoid 
eartilage and its superior attaehment is the muscular proeess of the arytenoid eartil; 
The lateral erieoarytenoid muscle causes the arytenoid eartilage to rotate, moving t 
voeal proeess medially (adduction of the voeal fold). 

Identify the thyroarytenoid muscle , which is loeated superior to the lateral 
erieoarytenoid muscle (Fig. 7.91 ). The anterior attaehment of the thyroarytenoid 
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muscle is the inner surface of the thyroid eartilage and its posterior attaehment is tt 
anterior surface of the arytenoid eartilage. The thyroarytenoid muscle tilts the aryt( 
eartilage anteriorly, relaxing the voeal fold. 



Aryepiglottie muscle 
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Figure 7.91. intrinsie muscles of the larynx. 


. The vocalismuscle eannot be seen in disseetion. The voealis muscle is formed by thi 
medial fibers of the thyroarytenoid muscle. The voealis muscle is attaehed to the vo 
ligament and it modifies the tension in loealized parts of the voeal fold, modulating 
piteh. 

• Other delieate muscles (thyroepiglottie muscle and aryepiglottie muscle) are found 
superior to the thyroarytenoid muscle. Do not attempt to disseet them. 

• Observe the voeal folds from a superior view. The interval between the voeal folds i: 
ealled the rima glottidis (L. rima , a eleft or eraek). The rima glottidis and the voeal 
folds eolleetively are ealled the glottis . 

. Review the function of the intrinsie muscles of the larynx. The posterior erieoaryte 
muscle is the only muscle that opens the rima glottidis . The erieothyroid muscle t 
the thyroid eartilage anteriorly and tenses the voeal fold (higher piteh of voiee). Thí 
thyroarytenoid muscle tilts the thyroid eartilage posteriorly and relaxes the voeal fo 



















(lovver piteh of voiee). 


eiinieal eorrelation 
Glottis 

Laryngospasm is a spasmodie elosore of the glottis and it is life threatening. 
Spasm of the intrinsie laryngeal muscles that elose the glottis may be produc( 
by irritating ehemieals, by severe allergie reaetions, and sometimes as a side 
effeet of medieations. 

The voeal folds ean be readily visualized and inspeeted with the aid of a mirro 
(indireet laryngoseopy) or with a laryngoseope (direet laryngoseopy). Persiste 
hoarseness is an indieation for laryngoseopy. Persistent hoarseness may be 
caused by ehanges of the voeal folds or it may indieate that the recurrent 
laryngeal nerve is eompromised in the thorax or neek. 


Interior of the Larynx [G 801; L 318; N 63; R 161; C 600] 

. In the midline, use seissors to cut the arytenoid muscle, lamina of the erieoid eartila 
and traehea. In addition, cut the areh of the erieoid eartilage in the midline anterioi 

• Open the larynx and observe that the laryngeal eavity hasthree parts (Fig. 7.92 ) : 

o Vestibule à€" superior to the vestibular folds 
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o Ventriele à€" the depression betvveen the vestibular fold and the voeal fold 
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Figure 7.92. Sehematie dravving of the iaryngeai eavity, anterior vievv 


o Infraglottie eavity à€" inferior to the voeai foids and continuous vvith the tra 

Examine the epiglottis and note that it moves posterioriy during svvaiiovving to eiose 
iaryngeai iniet. 

inspeet the mucosa that iines the interior of the iarynx and identify the vestibular f( 
(false voeal fold) and the voeal fold (true voeal fold) . The voeal ligament is ioeate 
vvithin the voeai foid. 

Examine the ventriele . The ventrieie may extend into a reeess eaiied the saccule (F 
7.92 ). 

Revievv the nerve supply to the larynx : 

o Internal braneh of the superior laryngeal nerve à€" provides sensory innerv 
to the mucosa superior to the voeai foids 

o External braneh of the superior laryngeal nerve à€" innervates the erieoth; 
muscie (and aiso the inferior pharyngeai eonstrietor muscie). 






o Inferior laryngeal braneh of the reeorrent laryngeal nerve à€" innervates e 
the intrinsie muscles of the larynx except the erieothyroid muscle, and provi 
sensory innervation to the mucosa inferior to the voeal folds 


Disseetion Review 

• Replaee the head and larynx in their eorreet anatomieal positions. 

• Use a eross-seetional dravving of the neek and the disseeted speeimen to revievv the 
relationship of the larynx to the vertebral column, earotid sheaths, and other eervie 
viseera. 

• Traee the right and left vagus nerves into the thorax and follovv the right and left 
recurrent laryngeal nerves from the thorax to the larynx. Note the differenees. 

. Revievv the branehes of the external earotid artery. 

• Follovv the superior thyroid artery to the thyroid gland and revievv the course of the 
superior laryngeal artery as it passes through the thyrohyoid membrane to enter the 
larynx. Reeall that the superior laryngeal artery courses vvith the internal braneh of 
superior laryngeal nerve. 

• Revievv the course of the superior laryngeal nerve from the vagus nerve to its bifurci 
Follovv the external laryngeal braneh to the erieothyroid muscle. 

• Use the disseeted speeimen to revievv the attaehments and aetion of eaeh intrinsie 
laryngeal muscle that vvas identified during disseetion. 

• Revievv the movements of the voeal folds during phonation, quiet breathing, and rap 
breathing. 


Ear 

Disseetion Overview 

The ear is eomposed of three parts: external ear, middle ear, and internal ear. The externa 
eonsists of the aurjcle and the external acoustic meatus . The middle ear is vvithin the 

tympanie eavity of the temporal bone . The ossieles (bones of the middle ear) are loeated 


the middle ear. The internal ear (vestibulocochlear organ) is the neurologic part of the ear, 
which is eontained within the petrous portion of the temporal bone. 

The order of disseetion will be as follows: The parts of the external ear will be examined. T 
faeial nerve will be followed from the posterior eranial fossa into the internal acoustic meat 
and the roof of the tympanie eavity will be removed. The auditory ossieles will be identifiee 
one ossiele will be removed. The temporal bone will be cut to reveal the medial and lateral 
of the tympanie eavity. The tympanie membrane will be studied. Features of the medial wa 
the tympanie eavity will be examined. 

Temporal Bone 

Refer to a skull. On the intraeranial surface of the temporal bone , identify (Fig. 7.93 ) : [( 
709; L 362; N 9; R 30; C 531] 

• Groove for the greater petrosal nerve 

• Tegmen tympani à€" a portion of the floor of the middle eranial fossa that forms th 
roof of the tympanie eavity 

• Internal aeoostie meatus 

On the external surface of the temporal bone, review the following: [G 617; L 362; N 8; R ! 
536] 


• External acoustic meatus 

• Mastoid proeess 
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• Stylomastoid foramen 


Temporal bone: 



Groove for the greater 
petrosal n. 

Tegmen tympani 

Intemal aeoostie 
meatus 


Foramen magnom 


Figure 7.93. Temporal bone, soperior view. 


• J ugular fossa 

• earotid eanal 

• Bony portion of the pharyngotympanie tube 


Disseetion instructions 

External Ear [G 703; L 361; N 93; R 124; C 602] 

• Examine the auricle of the eadaver and identify (Fig. 7.94A ) : 

o Helix à€" the rim of the aoriele 

o Antihelix à€" the curved prominenee anterior to the helix 
o Goneha à€" the deepest part of the auricle 

o Tragus 
o Antitragus 



o 


Lobule of the auricle 


. Note that the auricular eartilage (Fig. 7.94B ) gives the aoriele its shape. There is n 
eartilage in the lobule. Palpate the auricular eartilage on yourself. By palpation, ver 
that the auricular eartilage is continuous with the eartilage of the external acoustic 
meatus. 

. The external acoustic meatus begins at the deepest part of the eoneha and ends at 
tympanie membrane (a distanee of about 2.5 em in adults). The outer one-third of t 
external acoustic meatus is cartilaginous and the inner two-thirds is bony. 

. Note that the external acoustic meatus is S-shaped, first curving posterosuperiorly a 
then anteroinferiorly. The external acoustic meatus is straightened for examination 
pulling the auricle upward, outward, and backward. 

. Study an illustration of the external surface of the tympanie membrane and relate it 
surface features to the structures that lie in the middle ear. [G 706; L 361; N 93; R 
e 604] 
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Figure 7.94. A. External ear B. Auricular eartilage. 
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Middle Ear (Tympanie Gavity) [G 708; L 360; N 97; R 130; C 612! 




This disseetion approaeh is intended for use on a deeaieified temporai bone. it may ; 
be used on a eaieified temporai bone if the appropriate power tooi is avaiiabie. Wea 
proteetion when cutting bone. 

The tympanie eavity is an air-fiiied spaee within the temporai bone. it is separated 
the externai acoustic meatus by the tympanie membrane and from the middie erani 
fossa by the tegmen tympani (Fig. 7.95 ) . The tympanie eavity wiii be approaehed 
removing the tegmen tympani portion of the fioor of the middie eraniai fossa (Fig. 7 


Obtain a deeaieified temporai bone speeimen. if the dura mater is stiii present in thi 
middie eraniai fossa of the speeimen, peei it off the superior surface of the tempore 
bone. Start at the superior border of the petrous part of the temporai bone and pee 
dura mater in an anterior direetion. 

Look for the greater petrosai nerve in the groove for the greater petrosai nerve (Fig, 
). Note that the greater petrosai nerve iies between the dura mater and the bone. 

Refer to a sehematie iiiustration of the middie ear and orient yourseif to the featore 

the vvalls of the tympanie cavity(Fig. 7.95): [G 708, 710, 711; L 363; N 92; R 12Í 
604] 


o Lateral d€" the tympanie membrane 
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o Posterior à€" the aditus (L. aditus , iniet or aeeess), an opening into the ma 

air eells 


Tegmaii tympani 


Medial vvaB; 



Floor 


Tensor tympani 


Pharyngotympe 


Figure 7.95. Sehematie dravving of the vvaiis of the tympanie eavity. Right eé 
vvith the iaterai vvaii opened, in anteroiaterai vievv. 

o Medial d€" the promontory and oval window (fenestra vestibuli) eontainine 
base (footpiate) of the stapes 

o Anterior à€" the opening of the pharyngotympanie tube 

o Superior à€" tegmen tympani 

o Inferior à€" the fioor of the tympanie eavity, vvhieh is eioseiy reiated to the 

jugular fossa and the jugular bulb 

Turn to the temporai bone speeimen. in the posterior eraniai fossa identify the faeia 
nerve (VII) and the vestibulocochlear nerve (VIII) as they enter the internai acousti 
meatus (Fig. 7.96 ). 

Use a seaipei to remove the roof of the internai acoustic meatus and foiiovv the faeii 
and vestibulocochlear nerves iateraiiy as they pass through 
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the internai acoustic meatus. Remain superior to the nerves vvhen cutting the intern 
acoustic meatus (Fig. 7.96 ). [G 709; L 362; N 94; C 612] 
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Figure 7.96. Middle ear after removal of the tegmen tympani, right side, soperior vi 


. Follovv the faeial nerve laterally until it makes a sharp bend in the posterior direetio 
this bend, identify the geniculate ganglion and the origin of the greater petrosal ne 
(Fig. 7.96 ). The geniculate ganglion eontains eell bodies of sensory neurons. The grí 
petrosal nerve earries preganglionie parasympathetie fibersto the pterygopalatine 
ganglion for innervation of the mucous membranes of the nasal and upper oral eaviti 
and the laerimal gland. The preganglionie parasympathetie nerve fibersdo not synaf 
the geniculate ganglion. 

. The greater petrosal nerve courses anteromedially vvithin the temporal bone and err 
on the floor of the middle eranial fossa at the hiatus for the greater petrosal nerve 
then passes inferiorly and medially on the surface of the temporal bone in the groov 
the greater petrosal nerve . The greater petrosal nerve entersthe earotid eanal. Oi 






surface of the internal earotid artery, the greater petrosal nerve joins the deep petr 
nerve to form the nerve of the pterygoid eanal . The nerve of the pterygoid eanal 
earries the preganglionie fibers of the greater petrosal nerve to the pterygopalatine 
ganglion. 

Do not attempt to follovv the faeial nerve through the temporal bone. The faeial ner 
enters the faeial eanal at the geniculate ganglion. It travels a short distanee in a 
posterolateral direetion, then turns inferiorly and exits the skull at the stylomastoid 
foramen. 

The eoehlea lies anterior to the internal acoustic meatus in the angle formed by the 
faeial nerve, the geniculate ganglion, and the greater petrosal nerve (Fig. 7.96 ). In 
disseeted speeimen the modiolus of the eoehlea may be seen, depending on the plar 
cut. 

The semicircular eanals lie posterior to the internal acoustic meatus. The semicircul 
eanals may be seen as a series of tiny holes in the bone. 

To open the tympanie eavity, use foreeps to remove the tegmen tympani . Observe 
aoditory ossieles vvithin the tympanie eavity (Fig. 7.96 ). Note that the malleos is 
attaehed to the tympanie membrane, the incus occupies an intermediate position, £ 
the stapes is the most medial of the auditory ossieles. The malleus and incus are eas 
seen from the superior vievv. The stapes is loeated more inferiorly, making observati 
more difficult. 

Use fine foreeps to remove the incus. Leave the malleus attaehed to the tympanie 
membrane (Fig. 7.97 ) . 


Line of sealpel cut 



Malleos 
ineiis removed 


Figure 7.97. Angle of cut to separate the medial and lateral vvalls of the tympanie 
eavity. 


Looking dovvn from above, identify the tympanie membrane on the lateral vvall of tl 
tympanie eavity. Attempt to identify the tendon of the tensor tympani muscle, a thi 
strand of tissue that spans from the medial vvall of the tympanie eavity to the handlí 
the malleus. 

Insert a sealpel blade into the opening ereated by removing the incus (Fig. 7.97 ). Ar 
the blade parallel to the internal surface of the tympanie membrane. Make a cut the 
extends dovvn the pharyngotympanie tube and divides the middle ear into medial an 
lateral vvalls (see Fig. 7.97 for eorreet plaeement of the cut). Make this cut parallel 
the superior border of the petrous part of the temporal bone. 

On the lateral vvall of the tympanie eavity, observe the tympanie membrane and ide 
the ehorda tympani (Fig. 7.98B ) . The ehorda tympani passes betvveen the malleus 
the incus. [G 711; L 363; N 94; R 126; C 607] 

On the medial vvall of the tympanie eavity, identify (Fig. 7.98A ): [G 710; L 363; N 9 

126; e 608] 

o Promontory à€" an elevation on the medial vvall. 




o Stapesá€“ still attaehed to the oval window (fenestra vestiboli) . Lookfor 
stapedios tendon , about 1 mm long, passing from the pyramidal eminenee t 
stapes. The stapedius muscle is innervated by the faeial nerve (VII). 

o Round window (fenestra eoehleae) à€" posteroinferior to the promontory. 


o Tensor tympani muscle à€" attaehes to the pharyngotympanie tube and sph^ 
bone 
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proximally, and to the tympanie membrane distally. Its tendon erosses the 
tympanie eavity. It is innervated by the mandibular division of the trigemina 
nerve (V 3 ). 
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Figure 7.98. Walls of the right tympanie eavity, opened like a book. A. Medi 
wall. B. Lateral wall. 


Note that the tympanie eavity and its assoeiated reeesses and air eells are eovered v 
mucous membrane. The glossopharyngeal nerve (IX) innervates the mucous membrí 
of the tympanie eavity. It forms the tympanie plexus under the mucosa that eovers 
promontory. 














Internal Ear [G 714; L 365; N 96; R 129; C 612, 613] 

The vestibulocochlear organ is best seen in seetioned histologie material. If you wish to diss 
the internal ear, utilize a deealeified temporal bone. Refer to appropriate atlas illustration' 
use a single-edge razor blade to cut thin sliees of the temporal bone. This procedure will ex 
the eanals, ehambers, and nerve pathways of the internal ear. A disseeting mieroseope shou 
used to visualize these structures. 

Disseetion Review 

. Use an illustration to review the external appearanee of the tympanie membrane. 

• Relate the tympanie membrane to the handle of the malleus and the ehorda tympan 

• Review the course of the faeial nerve from the internal acoustic meatus to the faeia 
muscles. 

. Review the course of the greater petrosal nerve from the geniculate ganglion to the 
pterygopalatine ganglion. Summarize the distribution of the postganglionie axons thí 
arise in the pterygopalatine ganglion. 

. Review the course of the speeial sensory fibers eontained in the ehorda tympani 
beginning at the tongue and ending at the internal acoustic meatus. Where are the ( 
bodies for these sensory axons loeated? 

. Review the course of the preganglionie parasympathetie axonsthat synapse in the 
submandibular ganglion. Review the distribution of the postganglionie axons that ari 
from the submandibular ganglion. 

. Review all branehes of the glossopharyngeal nerve, including those that give rise to 1 
lesser petrosal nerve. 


